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CHAPTER I. INTRODUCTION 
Background Information 
Presently the American education system is experiencing a wave of 
reform. Some of the causes of this reform movement include the public's 
concern over poor test scores and poor job performance by students. 
Through state legislatures especially, the public has demanded 
accountability from the nation's educational system. 
A popular solution to achieve accountability, according to law­
making bodies, is competency testing of teachers as well as students. 
Competency testing, among other solutions, has been enacted with the hope 
that it will improve the quality of American education by weeding out 
incompetent teachers (Johnson, 1986). Teacher competency tests have not 
proved to be very popular for a number of reasons. Critics have claimed 
that the tests lack validity, have been used inappropriately for 
promotions or salary increases, promote social class stratification, and 
are culturally biased. Currently, some form of testing is still being 
used in 48 states (Magrath, Egbert, and Associates, 1987). 
According to Shulman (1987), professional educator groups (e.g.. 
Holmes Group, 1986; National Commission for Excellence in Teacher 
Education, 1985) have taken the position that competency assessment in 
teaching should judge more than just proficiency in the three Rs (which 
is often the only content of teacher competency tests). Instead, they 
say that competency testing should assess the capacity to use specialized 
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skills, knowledge, and professional judgment to meet individual students' 
educational needs. 
In addition to teacher testing, several other strategies have been 
developed by professional educator groups, business leaders, state and 
national legislatures, and others to improve teaching at the in-service 
level. Improved salaries, more careful selection of teacher candidates, 
improvement of the teaching environment, more professional autonomy, and 
merit pay have all been tried. At the pre-service level, there is a call 
for new instruments which will evaluate the needs of student teachers and 
continue to assist them in assessing themselves as practitioners 
(Tomorrow's Teachers, 1986; A Nation Prepared; Teachers for the 21st 
Century, 1986). 
The American Association of Colleges for Teacher Education (AACTE) 
has argued that teacher education programs should have rigorous 
assessment procedures that will eliminate the licensing of persons who 
are unqualified to teach in the nation's schools. In its bicentennial 
publication series. Educating a Profession, the AACTE outlined its model 
of a representative teacher education program. It recommended that 
teacher education students should possess specified knowledge and skills 
upon graduation, that programs should assess these same students at 
different stages of their training, and that they should have a longer 
training period. These efforts are aimed at developing more competent 
teachers, thereby improving teaching (AACTE, 1983). 
Other types of assessment techniques are being developed for use 
with in-service teachers. For example, Lee Shulman, a leading authority 
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on the development of instruments to assess general teaching 
competencies, has been requested by the Carnegie Task Force on Teaching 
to focus his research toward producing alternative methods of assessing 
in-service teachers. Some of these assessment techniques include using 
examples of written work, simulations, case studies, portfolios of 
student work, and classroom observation (Shulman, 1987). 
Although these methods of assessment are being field-tested in 
various educational settings, they do not change the structure of teacher 
education. A current review of the literature suggests that in order to 
improve teaching, a restructuring of teacher education, including the 
methods of assessment, must also be considered. 
Statement of the Problem 
The key problem in this study is Can computer modules be used as 
viable instructional tools in a teacher education program? To attempt to 
answer the question, this dissertation will examine a set of computer 
modules developed by the faculty at ISU. They address selected 
knowledge, skills and attitudes needed by students in teacher education. 
It will be suggested in Chapter II that the computer has the capability 
to provide instruction in several forms for the purpose of teaching 
useful knowledge, skills and concepts. Learning can be done quickly, 
accurately, and easily. The computer can individualize instruction, 
store information, demonstrate activities, and can be programmed to be 
user friendly and interactive. However, there are pros and cons 
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associated with the use of the computer (Volker, 1987; Cuban, 1986; 
Foell, 1984). 
A general public perception is that too many incompetent teachers 
exist in the schools today. Teacher educators are currently seeking 
different valid and reliable measures to assess the knowledge, skills, 
and professional attitudes of pre-service teachers. Experts and the 
public want different assessment instruments used to monitor 
prospective teachers throughout their teacher education training 
program. Pencil and paper tests alone have not proven to be 
effective assessment methods for alleviating incompetence in the 
classroom. 
Purposes of the Study 
The major purpose of this study is to assess students' perceptions 
of a set of computer modules and to determine whether or not the students 
believed the use of PEMs enhanced their preparation. More specifically, 
the study has three purposes. The first purpose is to assess the user's 
perceptions of the general contributions and benefits of 51 computer 
programs called Performance Element Modules (PEMs). The modules focus on 
knowledge, skills, and professional attitudes needed by teacher education 
students. The second purpose is to compare and contrast the individual 
PEMs' strengths and weaknesses. The third purpose is to offer 
recommendations regarding possible modifications of the 51 existing PEMs 
and directions for the development of new ones. 
5 
The information used for the analysis of the 51 modules comes from 
reaction sheets of 2,224 students enrolled in the teacher education 
program at Iowa State University during 1986 through 1988. 
Significance of the Study 
This dissertation investigates the desirability of using computer-
assisted instruction in the diagnostic-prescriptive instructional process 
for ongoing assessment of students in teacher education. In particular, 
this study is significant because it adds new knowledge about the use of 
computer modules as another assessment technique in teacher education. 
It was hoped the module would be a cost-effective method to assist future 
teachers in making judgments about various teaching situations; while the 
dissertation does not make specific financial analyses, it provides some 
indicators to the "worth" of the modules. 
Introduction of Performance Element Modules (PEHs) 
In 1981, the administration and faculty in teacher education at Iowa 
State University made a decision to expand methods of evaluating students 
in the undergraduate program. This commitment led to the development of 
a comprehensive diagnostic-prescriptive evaluation process of student 
knowledge, skills, and professional attitudes which was called PRO*FILE 
(Professional Profile Analysis). 
Performance Element Modules (PEMs) are a component of this 
evaluation process. PEMs are computerized instructional modules. They 
address the knowledge, skills, and professional attitudes that Iowa State 
University expects graduating seniors in teacher education to have 
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developed. PEMs are not substitutes for courses or field experiences; 
rather, they supplement and enhance the teacher education program. 
In 1983, the faculty conducted a survey of competencies needed by 
teacher education students. The survey was compiled by two faculty 
members and a graduate student who developed a list of approximately 100 
competencies. 
The list of PEMs was eventually narrowed to 50. Individual faculty 
members were asked to write the text for one or two PEMs in their areas 
of expertise. An editor and a computer programmer were hired to help 
with the technical development of the modules. A decision was made to 
use IBM computer program techniques. 
A federal grant (1986) of approximately $56,000 was obtained to help 
write and field test 24 PEMs. A second editor, some graduate students, 
and several programmers were employed to revise the modules. A second 
grant (1988) of $5,000 was obtained to develop a PEM using hypermedia 
technology. (A second module was also developed using this same 
technology, although it was developed too late to include in this study.) 
A PEM manual was developed and published in 1987. 
The 51 computer modules disseminate knowledge in six broad areas: 
knowledge of education, general teaching skills, planning skills, 
implementing instructional plans, management, and content (currently 
there is only one PEM in this area). Common features of the PEMs 
include; core of knowledge on a topic; activities which reinforce 
needed skills; current bibliographies of books, journals, and media; and 
the names of persons on and off campus who are specialists in a 
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particular topic. The performance elements or competencies included in 
the PEMB were agreed upon by the Iowa State University teacher education 
faculty. They used lists of competencies identified by national and 
state organizations, by teacher education programs from around the 
country, as well as by current studies on effective teaching (Kniker, 
1989-91). 
Objectives 
The objectives of this dissertations are as follows: 
1. To assess students' perceptions of the PEHs' general 
contributions and benefits to their own growth and development, 
and to determine the variations among academic majors and year 
of students in college; 
2. To assess students' perceptions of the PEMs' ability to improve 
their knowledge, skills, and professional attitudes, and to 
determine the variations among academic majors and year of 
student in college; 
3. To assess students' perceptions of the PEMs' potential as viable 
instructional tools, and to determine the variations among 
academic majors and year of student in college; 
4. To compare students' ratings of PEMs in Version I (modules 
developed by 1986) with Version II (modules available in 1987-
88, which included old, revised and new modules); and 
5. To differentiate "better" PEMs from "poorer" PEMs, based on 
student perceptions. 
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Limitations 
The present study is limited to teacher education students at Iowa 
State University. The results may not be generalizable to teacher 
education students enrolled in other institutions. 
Definition of Terms 
Assessment; Systematic use of a variety of evaluative devices to 
develop a more accurate profile of a person's strengths and weaknesses as 
a teacher (Brookhart and Loadman, 1988). 
Computer-Assisted Instruction (CAI); The use of a computer to 
provide instruction in the form of drill and practice, tutorials, and 
simulations. The term is used synonymously with CBL (Computer-Based 
Learning), CBI (Computer-Based Instruction), and CAL (Computer-Assisted 
Learning) (Chamber and Sprecher, 1983). 
Computer Modules: Involves the use of a computer to transmit 
learning units (modules) with stated objectives, a pre-test, the test, a 
post-test and learning activities to enable the user to acquire 
competencies that the pre-test has shown to be lacking (Hall and Jones, 
1976). 
In-service Level; Phase of teacher development that occurs during 
the professional teaching career. During this phase, school districts 
provide staff development activities to increase the knowledge and skills 
of teachers and thereby increase the potential of the school district to 
attain its goals and objectives (Travers and Rebore, 1987). 
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Interactive Computing; A high rate of relevant overt response by 
the learner (Vargas, 1986). 
Knowledge Base: A conceptual analysis of information for teachers 
which must be based on classifying the domains and categories of 
knowledge for teacher education (Shulman, 1986). 
PEM Groups; Groups of computer modules that relate to paradigms of 
knowledge. 
Performance Element Modules (PEMs); Computer modules designed to 
present and enhance the pedagogical knowledge, instructional skills, and 
a set of personal and professional attitudes needed by teacher education 
students (PEM Manual, 1989-1991). 
Pre-service Level; Phase of teacher development that occurs within 
a higher education institution. During this phase, prospective teachers 
follow a course of study that leads to initial teacher certification 
(Armstrong, Henson and Savage, 1989). 
Simulations; Translation of part of a real world situation into an 
abstract or conceptual world (Adams, 1985; Simonson and Thompson, 1990). 
Teacher Competency; What a teacher knows as measured by the 
teacher's behavior; this term is not necessarily associated with teacher 
effectiveness, which is measured by student achievement (Medley, 1982). 
Organization of the Study 
The study has five chapters. Chapter I contains an introduction to 
the problem being investigated. It also discusses some of the needs and 
concerns about pre-service and in-service teacher education. Chapter II 
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presents a review of literature on a knowledge base for teacher education 
and on the assessment procedures that have been used in the past and are 
being used presently to assess teachers' competencies. Also present is a 
survey of literature on how computers are presently used in teacher 
education. A description of the procedure and the research design appear 
in Chapter III. In Chapter IV, perceptions of teacher education students 
on the use of a set of 51 self-contained computer instructional modules 
will be analyzed and the results presented. Finally, Chapter V presents 
the summary, discussion, and recommendations for further investigation. 
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CHAPTER II. LITERATURE REVIEW 
Introduction 
This chapter includes a review of the literature related to this 
study. The review focuses on the following: 
1. Teacher education and the national reports 
2. Knowledge base in teacher education 
3. Assessment in teacher education 
4. Computer-assisted instruction and teacher 
education 
A summary of the review is provided at the end of the chapter. 
A reformation of the American educational system is taking place. A 
commonly held belief is that schools can be made better by improving the 
quality of teachers. Responding to pressure from the public, educational 
leaders and elected officials are focusing attention on selecting and 
certifying teachers. Their voices can be heard in over 200 regional and 
national reports produced by national organizations, state legislatures, 
business leaders, educational associations, private foundations, and 
professional educators (Smith, 1984). Almost every major report on 
education in the past few years has stressed the need for reforming 
teacher education. Still, "only minor changes appear to be under way in 
most programs" (Magrath, Egbert, and Associates, 1984, p. 108). 
There have been numerous reports written on the restructuring of 
teacher education. Only certain aspects of a few of the most widely 
known reports are reviewed for this study. 
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Teacher Education and the National Reports 
During the 1980s, numerous reports suggested proposals for improving 
teacher education. They spurred much discussion. Among the reports 
receiving much attention were these: National Commission on Excellence, 
A Nation at Risk; The Imperative for Educational Reform (1983); John I. 
Goodlad's A Place Called School; Prospects for the Future (1983); 
Carnegie Task Force on Teaching as a Profession, A Nation Prepared; 
Teachers for the 21st Century (1986); and The Holmes Group, Tomorrow's 
Teachers (1986). 
The best known of these, A Nation at Risk, focused on the country's 
faltering economic position in a global context. This report also 
offered suggestions on reforming the teaching profession. Regarding 
preparation specifically, A Nation at Risk commented: 
Persons preparing to teach should be required to meet high 
educational standards, to demonstrate an aptitude for teaching, and 
to demonstrate competence in an academic discipline. Colleges and 
universities offering teacher preparation programs should be judged 
by how well their graduates meet these criteria. (p. 32) 
Concerning the preparation of teachers, John Goodlad in A Place 
Called School held that better instruction of current practitioners could 
be the key to improving the competency of teachers. He believed that it 
was more feasible to improve the instructional skills of younger and less 
experienced teachers (1983). 
The authors of A Nation Prepared; Teachers for the 21st Century 
(1986) advocated an extended teacher education program, increased 
exposure to research on teaching, more field-based experiences, more 
courses related to pedagogy, and graduate courses that promoted 
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professional growth. They stated that progress in developing more valid 
assessment instruments was important; they also acknowledged that the 
process would be expensive. The report posited that new assessment tools 
would also require substantial support from the federal government and 
private foundations for programs of research and development and field 
trials (Carnegie Task Force on Teaching, p. 93). 
Another perspective came from the Holmes Group (1986), a consortium 
of 100 research institutions with teacher education programs. Their 
agenda for teacher education reform is outlined in Tomorrow's Teachers. 
Among their suggestions were teachers must be proficient in academic 
subjects and have the proper skills to teach them, careful selection of 
teachers, and more rigorous assessment procedures. 
While differences exist in the reports cited, they share several 
goals for reforming teacher education. Among them are the following: 
1. greater accountability by teacher preparation programs, 
2. increased life-long learning opportunities for teachers, 
3. upgrading instruction for practitioners, 
4. more effective assessment procedures, 
5. greater financial resources to fund educational reform, and 
6. expansion of the liberal arts curriculum in teacher education. 
The Knowledge Base in Teacher Education 
Through reports on how teaching can be improved both as an activity 
and as a profession, the American public and professional educators have 
repeatedly been reminded of the need to elevate "teaching to a more 
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respected, more responsible, more rewarding and better rewarded 
occupation" (Shulman, 1987, p. 3). Advocates of this viewpoint believe 
that standards by which the education and performance of teachers must be 
judged can be improved and expressed more clearly. After all, "the 
nature of a profession is the possessed level of service to society . . . 
and not until teacher preparation programs are transmitting a knowledge 
base to trainees can school teaching become a profession" (Watts, 1982, 
p. 38). 
The following section presents information related to the knowledge 
base in teacher education. The section then answers questions such as: 
Is there a need for a knowledge base today? Is there a knowledge base 
that exists today? Included in this section is information about the 
implementation of a new knowledge base, the problems of implementation, 
and various views on what should be included in a knowledge base. 
The need for a knowledge base today 
In Teachers for Our Nation's Schools, John Goodlad (1990) professed 
that there is a knowledge base for teaching. He added, however, that not 
all persons in teaching acknowledge its usefulness. He also stated that 
curriculum development in teacher education is void of the existing 
knowledge base and that only scholars have access to it. Moreover, among 
scholars, there has been no general consensus about what specific 
knowledge should be included in the knowledge base. 
In an article entitled, "Can Campus-Based Preservice Teacher 
Education Survive?", Watts, Part I (1982) stated that if colleges are to 
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continue preparing teachers, inherent problems such as an agreement on a 
specific knowledge base must be sought. He argued that practical 
experience (apprenticeship) can refine and enhance professional skills, 
but is not adequate for transmitting a professional culture. Watts 
emphasized that a knowledge base of perceived skills and behaviors is 
important for the proper training of teachers. Without it, he said, 
there can be no commonality of goals and objectives in professional 
programs. 
Another criticism of professional teacher education programs is that 
they offer courses because of instructors' interests or extrinsic 
pressures (other departments) and not because of the courses' relation to 
the needs of practitioners. Critics also point out that pedagogical 
knowledge has increased tremendously in the last 50 years, whereas 
teacher education programs have changed very little (Smith, 1980). There 
is no consensus on what should be included in a common knowledge base. 
Each state has an accredited program for certification that has 
consisted of prerequisite courses. These courses do not necessarily 
focus on the acquisition of appropriate pedagogical knowledge (Watts, 
Part I, 1982, p. 37). Olson (1988) indicated that some members of the 
professional community have advocated establishing a universal knowledge 
base, even if incomplete or inadequate, in the name of professionalizing 
teaching. They claim that "the knowledge base is the secret to our 
status" (p. 7). Others imply that teachers, like doctors, need a 
determined body of specialized knowledge. The fact remains that teachers 
do indeed have specialized knowledge which is not limited to empirical 
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research. Instead, it is a practical knowledge that is complex and 
changing. This knowledge was created by teachers themselves, not 
generated by outside experts and then transferred to practitioners 
(Ayers, 1988). 
According to Stratemeyer (as expressed by Cottrell, 1956), 
instruction in teacher education should reflect problem-solving 
situations directly related to the application of knowledge. She 
advocated that the teacher education knowledge base be "concrete and 
practical," and that it should include an understanding of oneself and 
the natural and social environment. Others have argued that it is not 
sufficient to know the origin of the knowledge base, but consideration 
should be given to the type of instructional system used to transmit the 
information (1956). Attempts have been made to identify the taxonomies 
on paradigms of knowledge that teachers should have. 
The American Association of Colleges for Teacher Education (AACTE, 
1983), the National Council for the Accreditation of Teacher Education 
(NCATE, 1986), and the National Association of State Directors of Teacher 
Education and Certification (NASDTEC, 1986) have developed specific areas 
of pedagogical knowledge, such as: 
1. knowledge of new technologies, 
2. identifying bias in subject matter, 
3. comprehension of how schools are governed, 
4. understanding professional ethics and responsibilities, and 
5. classroom management skills (Valli and Tom, 1988). 
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This list only adds to the identification of the range of knowledge 
needed by prospective teachers and does not include a plan for implement­
ing specific knowledge. A structure must be designed to systematically 
extract and implement a knowledge base. This would enable teacher educa­
tion programs to have common goals and objectives (Watts, Part I, 1982). 
Implementing a knowledge base 
In his American Educational Research Association (AERA) presidential 
address, Shulman (1986) defined the knowledge base as a conceptual 
analysis of information for teachers which must be based on classifying 
the domains and categories of teacher knowledge. He adds that forms of 
presenting that knowledge should be included (p. 10). He proposed a 
knowledge base framework with five criteria: (1) it must include 
knowledge derived from all relevant scholarly traditions; (2) it must 
present competing views of teaching and schooling; (3) it must show 
relationships between technical and normative aspects of teaching; (4) it 
must be useful and accessible to practitioners; and (5) it must encourage 
reflective practice. In 1988, Valli and Tom presented criteria for a 
framework that would assist teachers and future teachers in putting 
knowledge into practice. They indicated that the paradigms of knowledge 
were not the same as a systematic framework for a knowledge base. 
According to Shulman (1986), knowledge is produced through the 
investigations of scholars—empiricists, theorists, practitioners. It 
does not grow naturally. Therefore, the knowledge base for teaching is 
framed by those who do research. 
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Some universities have restructured their teacher education 
program's knowledge base framework. For example, the University of 
Wisconsin-Madison (UWM) elementary teacher preparation program employed 
the concept of reflective practice and used Dewey's concepts of 
reflective action as the curriculum's organizing principle. Their basic 
assumption was that informed practice promoted self-directed growth and 
prepared student teachers to participate as full partners in the making 
of educational policies. To accomplish these goals, UWM developed an 
instructional procedure that called for implementation during the student 
teaching semester. Among other curricula components, the instructional 
procedures developed included a teaching and inquiry component. 
Students enrolling in the teacher education program at Michigan 
State University (MSU) chose one of four thematic models: academic 
learning, learning communities, multiple perspectives, and heterogeneous 
classrooms. The programs were designed to help prospective teachers 
develop a strong schemata (an abstract structure of information) for 
teaching (Valli and Tom, 1988). 
Problems of implementing a knowledge base 
Implementation of a feasible knowledge base had raised concern among 
teacher educators. One problem, according to Ayers (1988), is that the 
knowledge base for teacher education tends to separate knowledge about 
teaching from the actual practice of teaching; yet teaching is an 
eminently practical activity, and the information about it is linked 
organically to its practice. The problem with constructing a separate 
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and prescriptive research profession is due partly to the inevitable 
clash of university and school cultures. This clash has resulted in the 
failure to validate meaningful knowledge creation and technological 
transfer to the schools. 
Watts (1982) concluded that a second problem in implementing a 
teaching knowledge base is to identify an agency to assure the task. A 
neutral agency is needed to oversee that teacher education curricula are 
standardized. He suggested it be the American Association of Colleges 
for Teacher Education (AACTE) because of its existing communication 
system and its affiliation with over 800 teacher education programs. 
A third problem is acceptance of a body of knowledge by the 
profession. According to Watts, the National Council for Accreditation 
of Teacher Education (NCATE) should use its influence to see that this 
body of knowledge is taught in each teacher preparation program. A 
fourth problem is that the individual evaluation of students' pedagogical 
knowledge must be a part of the licensure process. 
What should be included in the knowledge base? 
The American Association of Colleges for Teacher Education (AACTE) 
has identified a body of knowledge desirable for beginning teachers. Its 
proposal is in accordance with the aims of the Holmes Group (1986) and 
the Carnegie Task Force on Teaching (1986). The body of knowledge 
identified included more than 20 specific topics that give insight into 
teaching. They included knowledge of subject matter, theories and 
general principles of learning that cut across disciplines, research from 
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instructional psychology, sociology, and anthropology. Principles of 
classroom management and organization, knowledge about how children learn 
and develop, and information about the social and political contexts that 
influence teaching are included (Olson, 1988, p. 7). 
Ayers (1988) indicated that other possible solutions could be used 
in constructing a knowledge base for teacher education. Among them were 
recent research findings, although this approach may give a narrow 
perspective of only those concepts and behaviors that researchers find 
interesting. Another possibility is classroom management. Most teacher 
education students perceive classroom management as a perennial need. 
Classroom management, Ayers stated, rests on knowledge and reflection, as 
well as on values and judgment. 
Howsam (1979) offered a similar view. He argued that a knowledge 
base does exist. The problem, he asserted, was that the information was 
not being systematically taught in pre-service teacher education 
programs. He said that the profession needs to identify, accept, and 
transmit this knowledge to future teachers. 
Those who advocated a specialized body of knowledge for the teaching 
profession were not without suggestions as to what that knowledge should 
be. Galluzzo and Pankratz (1990) have identified five attributes of a 
knowledge base for teacher education. They are: (1) a philosophy; (2) 
an organizing theme for the program; (3) a set of program outcomes; (4) 
evaluation processes that are related to the philosophy and organizing 
theme; and (5) a program model that guides the development of the 
program. They maintained that a knowledge base for a teacher education 
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program has been developed when the faculty members have collaborated 
to develop a consistent idea of what should be included in the 
curriculum. 
More specifically, Lee Shulman (1987) has suggested that the 
following categories be included in the teaching knowledge base: 
1. content knowledge, 
2. general pedagogical knowledge, with special reference to those 
principles and strategies of classroom management and 
organization that appear to transcend subject matter, 
3. curriculum knowledge, with particular grasp of the materials and 
programs that serve as tools of the trade, 
4. pedagogical content knowledge, which is a special amalgam of 
content and pedagogy and is uniquely the province of teachers' 
special form of professional understanding, 
5. knowledge of learners and their characteristics, and 
6. knowledge of educational ends, purposes, and values, and their 
philosophical and historical grounds. 
Among these categories, pedagogical content knowledge is of special 
interest because it identifies the distinctive bodies of knowledge for 
teaching (Shulman, 1987). 
Hendrik Gideonse (1982) described the knowledge base for teaching as 
a good liberal education and the mastery of a content discipline, 
encompassing exposure to knowledge that informs us about the nature of 
society and culture. The ever-increasing body of professional literature 
that deals with the practice of teaching could be included. Gideonse 
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also believes that prospective teachers should be prepared in certain 
professional domains, including: 
1. different instructional approaches, including use of emerging 
and existing media, 
2. curriculum for which they will be responsible, 
3. consultation skills to work with other professionals, and 
4. classroom and behavior management. 
Gideonse (1982) and Shulman (1987) suggested similar competency 
areas in which teachers and prospective teachers should be proficient. 
These areas include the mastery of a content area (subject to be taught), 
classroom management, knowledge of education and teaching, and 
characteristics of learners in a diverse society. 
In summary, this section on the knowledge base in teacher education 
is related to this study because it has presented ideas about what 
knowledge, skills and attitudes are needed by students in teacher 
preparation. It has been suggested that prospective teachers who possess 
these competencies would improve the teaching profession and thereby the 
American educational system. The Performance Element Modules are grouped 
by paradigms of knowledge and contain much of the content discussed in 
this section of the literature review. 
Assessment in Teacher Education 
The contents of this section include some thoughts on traditional 
methods of teacher assessment, a brief historical overview of assessment 
practices used to evaluate prospective teachers, a discussion of the 
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National Teacher Examination (a widely used teacher education assessment 
instrument), and a review of current assessment practices. 
According to Brookhart and Loadman (1988), the term "assessment" is 
not a very positive term among educators. Assessment, however, gives 
room for a variety of evaluative instruments for the measurement of 
specialized knowledge, professional decision-making skills in the 
application of that knowledge, and practical abilities for carrying out 
these applications. They assert that the goal of professional educators 
is to improve American education by improving the quality of teachers. 
Moreover, according to the authors, our educational system consists of 
subsystems and that, therefore, multiple methods of assessment are 
appropriate and necessary. 
Traditional methods of teacher assessment 
The traditional means of assessment may not be sufficient for 
improving education. There is a call, as well as a need, for new and 
better teacher assessment instruments (Holmes Group, 1986). However, 
experts do acknowledge that caution must be taken. 
For example, the Commission on Teacher Assessment of the Association 
of Teacher Educators (CTAATE) has published guidelines for teacher 
assessment which urge that the following "findings" be taken into 
account: (1) paper and pencil measures have significant limitations, and 
there is no way to correlate a score on a written test with actual 
competence as a teacher; and (2) teaching involves many interactions with 
a variety of instructional situations, curricular and co-curricular 
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activities, working relationships with subordinates, colleagues, 
administrators, and parents, and participation in professional societies 
and associations (Johnson, 1988). The Commission expressed a serious 
concern in the educational community over whether paper and pencil tests 
alone are appropriate and necessary means for achieving excellence in 
education and teacher competency (Hathway, 1980). 
Historical overview of teacher assessment 
The first official use of teacher testing in this country occurred 
during the colonial era. The General Assembly of Virginia in 1686 
required each county to appoint a person qualified to examine and license 
school masters (Kinney, 1964; Void, 1985). Competencies required by 
teachers during this time included "loyalty in politics and orthodoxy in 
religion. Teachers were expected to maintain classroom order, to be of 
sound moral character, and to be academically qualified" (Void, 1985). 
Kinney (1964) has noted that teachers during the colonial era were 
assessed on their ability to govern a school, moral character, and 
academic attainment, respectively, although muscle and courage were 
important attributes in keeping classroom order. 
When certification was the responsibility of local districts, there 
was no uniformity of qualifications expected of a teacher or of the 
methods used to certify them. Thus, teacher tests often took the form of 
evaluations of handwriting, rhetoric, or elementary mathematical skills. 
Nevertheless, progress was made towards consistency and validity of test 
items. An example of this trend is that, in 1862, the Iowa legislature 
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passed a law requiring all examinations to be written and listed six 
broad subjects to be covered (Kinney, 1964, p. 50), including the theory 
and practice of teaching. The most important change, therefore, was that 
teaching examinations began to take the written form (Void, 1985). 
Written exams helped alleviate the problem of inconsistency in teacher 
assessment. By the early part of this century, teacher testing had 
become popular, and such standardization had become necessary (Kinney, 
1964, p. 74). 
Another important change was in the control of teacher assessment. 
In America during the early nineteenth century, this was the 
responsibility of the county. Around 1825, the Ohio legislature mandated 
each county to nominate three examiners to test and certify teachers 
(Void, 1985). State government-controlled teacher selection soon became 
the national pattern. The trend, however, was not without resistance. 
The change to a more centralized form of teacher certification was 
believed to be a process that would remove professional incompetence from 
the classroom (Haney, Madaus, and Kreitzer, 1987). 
The national teacher examination (NTE) 
During the early 1900s, a new type of objective test (intelligence) 
was used for the recruitment, and later, the assessment of teachers. The 
Educational Testing Service was directed to construct, administer, and 
score the new teacher exam. On March 29 and 30, 1940, 3,500 students 
enrolled in teacher education programs took the test. The National 
Teacher Examination Program had officially begun. It became the most 
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commonly-used standardized assessment instrument for teacher 
certification. By 1946, the professional information component made up 
40 percent of the common examination total score. The early forms of the 
NTE had found that it was broad in content and took about eight hours to 
administer. By 1950, test administration time had been reduced to four 
hours (Haney et al., 1987). 
The following ten years brought rapid growth to the use of the NTE. 
The 1960s brought pressure from three external sources: teacher 
organizations, agencies concerned with misuse of the NTE, and educators 
who belonged to minority ethnic groups. In 1954-1965, major revisions 
were made, and more educational knowledge was added to the test as 
compared to earlier NTE tests (Haney et al., 1987). According to 
Sandefur (1986), the NTE was the exam most commonly used by states for 
initial teacher certification. 
Current assessment instruments used in teacher education 
In a paper presented at the Midwest Holmes Group Meeting in May of 
1988, Charles Kniker, professor of education at Iowa State University, 
addressed current assessment practices of teacher education students in 
selected programs. A survey was sent to 128 teacher preparation 
programs, including all members of the Holmes Group. (The response rate 
was 77.3 percent.) The purpose of the survey was to determine the status 
of assessment practices at different stages of the teacher education 
program. He found that in the early testing and record keeping stages 
(at the time of admission to the college or university), most 
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institutions used high school rank (78.6 percent), SAT (67.7 percent), 
and ACT (69.7 percent) (Kniker, 1988, p. 3). 
The assessment instrument most often used (95.5 percent of schools 
surveyed) prior to admission to teacher education programs was a minimum 
grade point average of usually 2.5 (Kniker, 1988, p. 4). When asked 
about the instruments they used to monitor students in teacher education 
programs during the course of study, a majority (95.9 percent) of 
respondents named the grade point average, and almost 55 percent wanted 
their students to maintain a CPA of 2.5 or higher (p. 5). Ninety-seven 
percent required their students to participate in one of a variety of 
student teaching experiences, including observations of classrooms. 
Regarding state examinations, 69.8 percent of the institutions 
responded that their state required a teacher competency test prior to 
certification. Usually, either a state mandated or a national exam was 
used. Most of the widely used instruments have been in effect for 
decades (Kniker, 1988, p. 7). New types of assessment techniques and 
procedures have been proposed for use at the pre-service level. 
The American Association of Colleges for Teacher Education (1983), 
in a publication entitled Educating a Profession; Competency Assessment, 
advocated the assessment of candidates from entry to exit in their 
teacher education programs. According to the AACTE, the teacher 
education institution has the responsibility to measure the knowledge, 
skills, and attitudes of candidates. Assessment for diagnostic purposes 
would help develop more appropriate programs, including those focused on 
remediation or enrichment. The AACTE also advocated the use of a 
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portfolio, which would include a description of educational 
accomplishments from the schools, community and career activities, grades 
and test scores, and samples of written work, as significant components 
of reliable assessment. 
Another concept that has been developed to address the need for 
additional methods of assessment is the assessment center, which uses a 
comprehensive approach to the evaluation of pre-service teachers. Data 
are taken from a variety of measures, such as on-the-job evaluations, 
achievement tests, I.Q. tests, and personal interviews, to develop a more 
accurate profile on an individual's strengths and weaknesses (AACTE, 
1983). 
Brookhart and Loadman (1988) have designed a pre-assessment teacher 
center that has as its target population sophomore education majors. The 
center focuses on "four simulations that measure thirteen different basic 
skills needed for successful teaching" (p. 3). It uses training modules 
(tapes), and the process takes about two hours to complete. Students 
wait three weeks before they receive a written report as to their 
strengths and weaknesses in terms of teaching behaviors. Student 
response to this procedure has been positive so far, and the instruments 
used by the centers have been shown to be valid predictors of future 
teaching behavior. 
According to Lee Shulman, the use of an assessment center alone, 
however, would not be adequate in assessing the fitness of prospective 
teachers (Shulman, 1987). Shulman proposed documentation as an added 
measure of teacher assessment. Documentation of a student's performance 
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would be kept in a portfolio. It would be the responsibility of the 
cooperating teacher, the university professor, or an on-site mentor to 
guide the candidate in learning to perform to standards. They would then 
document (using a checklist) the candidate's achievements. Documentation 
portfolios would include a candidate's lesson plans, examples of student 
work with teacher comments, videotapes of teaching, and other measures 
(Shulman, 1987). 
In response to the growing need for alternative assessment measures, 
some universities in Pennsylvania (e.g., Millersville and Slippery Rock), 
in conjunction with an organization called Development Dimensions 
International, have developed a set of assessment exercises designed to 
measure a college sophomore's basic teaching strengths and weaknesses. 
The "pre-teacher assessment exercises," as they are called, allow the 
observer to assess potential teaching behaviors that a student exhibits 
during a two-day evaluation. It is a prescriptive test which emphasizes 
strengths and weaknesses before the end of the formal teacher 
preparation. These universities have identified 13 behaviors to assess, 
including planning and organizing, sensitivity, oral communication, and 
tolerance to stress, among others (Millward, 1987). 
Another alternative assessment measure was developed at Kent State 
University. A set of behavior rating scales determined if the scales 
were effective in assessing performance (Blixt, 1988). Three kinds of 
scales were used: behavioral expectations scales, graphic scales, and 
checklists. These scales had been designed to assess behavior, job 
traits, and overt behavior, respectively. Blixt found that results 
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varied and that none of the scales alone effective measured teaching 
behaviors. She concluded that rating scales dealing specifically with 
teacher performance elements needed to be designed. More importantly, 
raters would automatically be in diverse situations but should be trained 
in a consistent manner to ensure reliability (Blixt, 1988). 
Computer-Assisted Instruction and Teacher Education 
Introduction 
Computer-assisted instruction (CAI) is the use of a computer to 
provide instruction in the form of drill and practice, tutorials and 
simulations to students with the purpose of teaching useful facts, 
skills, and concepts (Chambers and Sprecher, 1971; Logsdon, 1985). 
Volker (1987) asserts that CAI should be classified as tool software, 
which allows learning to be done quickly, accurately, and easily. Many 
students, especially at the elementary and secondary level, are using the 
computer to improve skills and to learn word processing. According to 
Foell (1984), in order to make use of certain features of the computer, 
teachers (now and in the future) need to be able to operate a 
microcomputer, storage devices (e.g., floppy disks or cassettes) and to 
know the commands needed to gain access to the information. 
It has been argued that computerized teaching machines would make 
prominent contributions to a student's college education. Because of the 
computer's capacity for memorization, the student's programs could be 
individualized, and the tutorial aspect of programmed instruction could 
be realized (McKeachie, 1966). The computer offers instructional 
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sequencing and can be adapted to various learning styles, motivation 
levels, and error patterns. 
The computer can, it is posited, accommodate the individual learner, 
in many respects, as well as a teacher could in tutorial dialogue (Uttal, 
1961). For example, Crowder (1960) used a unique method of machine 
instruction that he termed "intrinsic programming." This technique 
allowed the student to assimilate material: students could move through 
the lesson at their own pace, and when they had problems, lessons could 
be repeated to allow for remediation. 
Although research efforts have produced knowledge that adds to the 
effectiveness of CAI programs, according to Vargas (1984), these 
principles are not widely known or used. 
Pros and cons of CAI 
Pros of CAI Those in favor of the computer in the classroom cite 
the uniqueness of the machine, both as an instructional supplement and as 
a transformer of traditional classroom content and skills. For example, 
computers can be used as electronic blackboards that students use to 
practice vital skills. Advocates of computers also cite the computer's 
ability to guide users' conceptions as to how the mind works while 
solving problems. Students who are encouraged to learn by using the 
computer develop a greater sense of self-esteem (Cuban, 1986). 
Chapline and Turkel (1986) conducted a study to examine affective 
variables before and after pre-service teacher's participation in a 
computer-literacy program. The course was designed to promote positive 
32 
attitudes toward the features and capabilities of computer usage. "The 
goal was to decrease anxiety through increased competence and confidence" 
(p. 30). Students were given a variety of computer-related tasks. Their 
sample included 73 female elementary teacher education students who took 
the course as an elective (computer group) and a comparison group of 59 
students who were at the same point in the professional education 
sequence. Both had minimum exposure to computers. The students 
completed a questionnaire developed by the authors, and took the 
Minnesota Computer Literacy and Awareness Assessment Test (MCLAA). The 
authors found that the computer group had a lower initial anxiety and an 
increase in the sense of personal efficacy in the computer group's post-
test. In their follow-up study interview six months after the course, 
data indicated that half of the students were using computers for 
instructional as well as other purposes. 
Some experts acclaim the versatility of the computer in tems of use 
with instructional drills, problem-solving activities, and motivation. 
The interactive capabilities suggest vast advantages over the earlier 
classroom technologies (such as film, radio, television), which contained 
only one or two of these characteristics. More and more policy makers 
and practitioners are enticed by the capacity of the computer to achieve 
individual instruction, by a machine that can drill and tutor each stu­
dent swiftly and inexpensively at the student's own rate while recording 
and reporting progress (Volker, 1987; Vargas, 1986; Cuban, 1986). 
According to Mecklenberger (1990), technology has touched the lives 
of every existing American, yet the American educational institutions 
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have not kept pace with our larger technological society. He supported 
his claim by listing the choices of instructional aids that exist in our 
schools today (e.g., lectures, standardized tests, letter grades, 
textbooks, chalkboards, etc.). Microcomputers are becoming more 
accessible and prices are becoming more competitive. Manufacturers as 
well as reformers envision the day when each student will have a desk-top 
computer. Increased school purchases and corporate gifts will enable 
schools to become better equipped, and thus exposure to computers will 
expand (Chen and Paisley, 1986). One problem, however, is that too many 
teacher training colleges are not requiring courses in the use of 
materials and media under the assumption that their use is declining. 
Nelson, Prosser and Tucker (1987) conducted a survey in Illinois to 
verify the perceived decline of traditional media in the schools. Fifty 
percent of the teachers who were surveyed responded. The survey results 
suggested that vidéocassette and computer usage are on the increase—14 
percent overall. The authors thus challenged teacher education schools 
to place media courses back into their curriculum for teachers. 
Volker (1987) suggested that computers do possess capabilities that 
other educational media do not have, such as: 
1. interface to other media, 
2. speed, 
3. variety in questions, information, responses, 
4. record-keeping capability, 
5. update or program, and 
6. low cost of production of software (p. 66). 
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Logsdon (1985) states that unlike textbooks, filmatripa, and tape 
recordings which have a linear structure, a computer program can be coded 
to accommodate a variety of structures. Proponents of CAI assert that, 
with such a program, students can move at their own paoe (p. 1S3)> 
Cons of CAI Regardless of these advantages, professional 
educators have mixed feelings about the use of CAI. Those who are not in 
favor of the use of the computer in the classroom usually center on the 
cost and rote memory nature. For example, Orunwald (1990) states that 
some believe that CAI may be a threat to the traditional role of the 
school as well as the traditional relationships among teachers and 
students. Mixed feelings exist about CAI because the teacher has 
traditionally been the transmitter of knowledge (Volker, 1967). However, 
Logsdon (1987) asserts that critics' views are usually centered on the 
cost of expensive software and the impersonal nature of CAI, According 
to Gough (1990), another criticism of CAI is that American teachers have 
technophobia, and to remedy this, staff development programs as well as 
major changes in pre-service teacher education will be important in 
eliminating this problem. Others say that the aim of education is to 
develop individuality; another aim (just as important) is to teach our 
country's youth how to play a cooperative role in society. Some critics 
of CAI state that sitting in front of an isolated computer terminal does 
not promote human cooperative efforts. Critics have also described 
computers as inhuman, mechanical, unthinking and not capable of 
accommodating individual needs. 
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Principles and instructional designs of CAI 
There are several principles of CAI design that determine the 
effectiveness of a CAI program in self-instruction. These are: (1) a 
high rate of relevant overt response (by the learner); (2) appropriate 
stimulus control (highlighting); immediate feedback (consequences of one 
response precede the next); and (3) successive approximation (sequencing 
of items to teach new behaviors) (Vargas, 1984). 
There are four types of CAI designs: (1) drill and practice; (2) 
simulation; (3) tutorial; and (4) tools for writing, designing or 
creating. Only the first three types, however, will be referred to in 
this study because they are used to teach content. CAI is generally 
thought of in terms of the first category (Vargas, 1984; Zinn, 1969). 
Some drill and practice programs are designed to increase the rate 
of learning and/or accuracy of a skill that has already been taught; they 
are not designed to teach new skills. Many such programs use graphics to 
create a game-like environment, but the graphics are not part of the 
instructional content. For example, the computer program Alien Addition 
requires that students place a cannon under a descending spaceship 
containing an addition problem, enter the sum, and press the space bar to 
"shoot" the spaceship, which explodes instantly if the response is 
correct (Chaffin. Maxwell, and Thompson, 1982). 
Many drill-and-practice programs stimulate rapid response by 
implementing a time response. In Alien Addition, the student must 
respond before the spaceships descend to the bottom of the room. The 
feature of the program that promotes speed is the time restriction, not 
36 
the graphics. Speed is very important because rapid response forms the 
basis for more advanced behavior (Vargas, 1984). 
Drill and practice incorporates the principles of a high rate of 
responding and appropriate stimulus control; neither uses the techniques 
of successive approximation, which limits their effectiveness for the 
initial teaching of a subject. 
Educational simulations are computer imitations of real life 
situations that allow the student to enter control data. Simulations 
with the use of special-purpose graphics are methods representing 
understanding and solving problems (Adams, 1985). For example, CAT-LAB 
is a program designed to simulate breeding for a unit on genetics. The 
screen shows cats of various colors. The student chooses two cats, 
specifies the number of offspring desired, and "breeds" the cats. The 
computer presents the resulting litter (Kinnear, 1983). Simulations 
promote active responding and provide ongoing immediate feedback, and as 
such, they are like real-world interactions. According to Vargas (1984), 
simulations are feedback: the student learns by trial and error. 
Because simulations do not provide step-by-step sequenced learning, some 
students experience initial failure with them and then do not wish to 
continue. The strength of the method, however, lies in its providing 
realistic consequences (1984). According to Dunkin and Earner (1986), 
simulation has been used in clinical settings to assess learner 
performance. They allow for inferences to be made about student 
performances. 
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Tutorials are designed to teach new materials. According to Vargas 
(1984), a programmer should take advantage of the research on programmed 
instruction when the tutorial is designed. 
In spite of the findings of current research, programmers write 
tutorials consisting of several screens of text (mini-lectures) which are 
followed by a quiz. This is, in fact, the most common format for 
tutorials (Vargas, 1984). For example, a book on instructional design 
(Price, 1984) sent to all developers of Apple software included this 
passage: 
In a tutorial you take your readers step by step through the 
fundamentals of the program. They're called tutorials because you: 
1. guide the user step by step, 
2. point out what the screen shows, 
3. anticipate confusion, 
4. remind gently, 
5. explain the significance of each, and 
6. get the user out of trouble. 
There is no mention of the student's responding. Instead, a lecture 
is described. The last step mentioned suggests poor design because a 
properly designed tutorial should not allow the student to get into 
trouble in the first place. If there are no provisions for responses, a 
program cannot give feedback and without feedback, students do not know 
whether they are making progress or not (Vargas, 1984). 
Bank-street Writer, a popular word-processing program, is an example 
of a good tutorial. Directions at the top of the screen explain how to 
do something, such as delete or insert. On the same screen, the student 
is asked to try the action in a box with a text provided. Shortly, with 
very little application and without the use of a manual, the novice can 
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begin manipulating the word-processing program effectively enough to 
begin to use it for writing (Bank-street Writer, 1982; Vargas, 1984). 
Of course, preparing software is particularly challenging in higher 
education. Presently, virtually all CAI programs at this level are 
prepared by individuals or by small groups of professors after informal 
study (Gleason, 1981). Turner (1989) states that colleges of education 
can help by providing in-service, just as public school districts do. 
Gleason (1981) asserts that there is much involved in developing a 
good CAI program. It entails prudent specification of objectives, 
selection of programming strategies, in-depth analysis of content 
structure and sequence, construction of pretests and post-tests, 
preliminary drafts, trials, validation, and documentation. Clearly, this 
is a time-consuming and costly process (Gleason, 1981). 
Computer-assisted instruction and teacher education 
There has been increasing concern about prospective teachers' 
computer literacy. Parry, Thorkildsen, and MacFarland (1985-1986) cite 
the following events as proof of this concern: 
1. Twenty-three states and the District of Columbia require some or 
all new teachers to show proficiency in computer use. 
2. Eleven states require teachers in public schools to take 
computer courses to be recertified. 
3. Congress' Office of Technology Assessment recently reported on 
the use of computers in schools and concluded that "teachers 
need both training and education if technology is to take hold 
in schools." 
4. The National Education Association called on school districts to 
provide computer systems for every elementary and high-school 
teacher by 1991. 
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5. Several large computer companies are financing programs 
to increase the use of technology in teacher training 
programs. 
A nationwide survey by Judd and Dieterle (1984) found that 42 
percent of pre-service teacher programs used the computer. The highest 
use was by the northeastern and Pacific states (54 percent), followed by 
the midwest and the southwest states, 49 percent and 48 percent, 
respectively. Respondents reported use of the computer for instructional 
assistance, research and development and word processing. 
Teacher education has been concerned with meeting the needs of both 
pre-service and in-service teachers at all levels, and in all content 
areas. To find out whether the teacher education programs generally met 
the computer education challenge, a survey was conducted nationwide for 
colleges with teacher education programs. The survey was concerned with 
computer course offerings in teacher education. These colleges were 
members of AACTE. They were asked the question, "Is there a computer 
education component within the teacher education program?" Of a total of 
362 respondents, 62 percent indicated "yes" (Kull and Archambault, 1984, 
p. 17). 
Foell (1984) did a study to ascertain whether in-service teachers 
perceived a need for pre-service teachers to engage in courses or 
workshops that pertained to microcomputers and their applications in the 
classroom. The population was limited to North Carolina industrial 
education teachers. A questionnaire was completed by 95 teachers. 
Eighty-three (89 percent) returned completed questionnaires. He found 
that perceptions of whether courses or workshops were needed by pre-
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service teachers correlated with the number of years of teaching 
experience. Teachers with 10 or less years were more receptive to the 
idea of such activities than were teachers with 11 or more years of 
experience. Based on the results of the study, Foell concluded that pre-
service courses on CAT in the classroom should be offered by institutions 
of higher education. Teacher educators involved in the pre-service 
curriculum could expect students to be quite anxious to learn 
microcomputer skills. 
Sadowski (1983) suggested two alternatives for preparing computer-
literate pre-service teachers. She stated that one can emphasize the 
instructional capabilities of the computer as part of a methods course. 
However, a more desirable way would be to require a computer literacy 
course for all prospective teachers. 
In a report issued by the U.S. Office of Technology Assessment (OTA) 
on the limited use of new technologies in the American schools today, 
many factors were to blame. However, OTA asserted that the most 
significant factor was that the vast majority of teachers today have 
little or no training in the use of the new technology—including 
computers. The report. Teachers, Training and Technology (1989), also 
emphasized the importance of adequately preparing teachers to incorporate 
technology in the classroom. The authors stated that the use of 
computers can make teaching a bit harder, and they acknowledge that new 
initiated educators may face challenges. But the investments will pay 
off. The OTA report also identified eight keys for training success 
41 
(p. 81). According to the report, however, as of 1987 no states required 
pre-service technology training (Scrogan, 1989). 
While no state requires technology training in pre-service teacher 
education programs, researchers in various educational fields of study 
continue to try to promote computer awareness as the literature review 
has suggested thus far. Griswald (1984) is concerned about a projected 
60 percent computer use in the nation's schools. He feels that rural 
schools may be even more isolated due to lack of knowledge, skills, and 
negative attitudes of teachers toward computers and instructional uses of 
computer (p. 11). He designed a study to explore the attitudes toward an 
awareness of computer applications by teachers and prospective rural 
teachers from a college in a rural environment. The subjects of his 
study included 199 students (undergraduate and graduate students). 
An examination of the data revealed that 50 percent of the students 
agreed that computers dehumanized society; 84 percent believed that 
computers were here to stay; 75 percent believed that computers were 
beyond the understanding of a typical person (p. 13). However, the 
majority (70 percent) agreed that computers can improve the quality of 
life. The author concluded that among teachers and prospective teachers 
from a rural college serving a rural area there was insufficient 
knowledge about computers and their applications (p. 14). He recommended 
that computer education for rural teachers be enhanced by providing 
incentives to teachers to gain college credit for courses related to 
computer literacy; and that teacher education institutions make available 
hardware and software for hands-on experience. 
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Summary 
The review of literature has shown that the national reports have 
consistently recommended reform in teacher education. Specifically, 
these reports addressed the need for alternative assessment practices in 
teacher education. Authors of these reports believed that if this were 
done, more competent teachers would enter our educational system. 
However, universal competencies have yet to be decided upon by 
professional educators. 
Though some paradigms of knowledge are obviously deemed necessary 
for teachers to know, there is still disagreement among professional 
educators about what a universal professional knowledge base for teaching 
would be. If this is not enough of a concern, implementing a knowledge 
base has also caused differences of opinions among professional 
educators. However, some teacher preparation programs have been 
reorganized to include implementation at certain stages during the 
student's course of study in teacher education. The faculty has usually 
developed a schemata composed of certain knowledge, skills and attitudes 
deemed necessary for students to possess. 
Several national organizations as well as professional educators 
have outlined different paradigms of knowledge desirable for beginning 
teachers, usually including classroom behavior management and mastery of 
content to be taught. From these broad paradigms of knowledge, specific 
knowledge and skills or competencies must be assessed. 
The author's interpretation of the review of literature has 
indicated that oral examinations and pencil and paper (standardized) 
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teats alone have not been effective means of assessing teaching 
competencies. New tools are needed to assess the knowledge, skills, and 
professional attitudes of prospective teachers. Also, assessment of 
teaching competencies is moving toward earlier detection of weaknesses, 
multiple assessment instruments, and more frequent monitoring of future 
teachers' progress. 
The review of literature from the author's perspective suggests that 
the use of computer-assisted instruction in the form of modules has not 
been adequately identified as a possible part of the solution to the 
needs of assessing prospective teachers, and various voices have boasted 
of its capabilities. It is widely agreed that the computer can provide 
instruction designed to meet individual learners' needs; learning can be 
done quickly, accurately and easily. It has the power to store, retrieve 
and transmit information. Also, user friendly and interactive programs 
can accommodate even the most unmotivated student. Much of the previous 
research discussed in this study suggested that the attitudes of 
educators and future educators play a major role in determining the 
extent of the use of computers in teacher education. 
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CHAPTER III. METHODOLOGY 
Introduction 
Teacher competence continues to be emphasized in our society. 
Teacher performance both in the classroom and at the pre-service level 
continues to be scrutinized by administrators, parents, legislative 
bodies, and members of the teaching profession. Currently, classroom 
observation visits (usually done by principals), videotapes, entry level 
tests such as the Pre-Professional Skills Test (PPST) for prospective 
candidates, and comprehensive examinations such as the National Teachers 
Examination (NTE) are being used to determine if new teachers are 
prepared for the classroom. Other measures such as portfolios, 
simulations, and a national teacher's board have been or are being 
discussed as methods to assess teachers. Other techniques are needed. 
Another possible technique for assessment is the computer module. 
This dissertation examines some modules specifically designed for 
instruction and assessment of teacher education students. They are 
called Performance Element Modules (PEMs). 
These are groups of computer modules developed by the faculty at 
Iowa State University. They were designed to enhance the knowledge, 
skills, and attitudes needed by teacher education students (see Appendix 
B for a complete list of PEM titles). 
Description of the Population 
Teacher education students were selected to participate in the 
study. To evaluate the overall effectiveness of the computer modules. 
45 
reactions of prospective teachers were used because of their 
accessibility and because PEMs were a supplement to the teacher education 
curriculum. A future audience will be practitioners. 
The population for this study included students who registered for 
one or more courses in teacher education. Two thousand two hundred 
twenty-four (2,224) students participated in this study. Cluster 
sampling was used to select the subjects from the teacher education 
program at Iowa State University to participate in the study. The major 
commonality of these students was enrollment in Elementary 
Education/Secondary Education 204, "Social Foundations of American 
Education," with a lesser number of students from Secondary Education 
406, "Multicultural Awareness and Non-Sexist Education in the Classroom." 
Students could view the modules for extra credit points. Elementary 
Education/Secondary Education 204 is the first required course in what is 
identified as the "professional sequence" of courses in teacher education 
at Iowa State University. It is taken primarily by freshmen and 
sophomores from approximately 25 endorsement areas (e.g. elementary 
education, English education, physical education, child development). In 
El Ed/Sec Ed 204, one of the assignments is for students to choose one 
PEM, view it, and complete an evaluation sheet (questionnaire). 
Table 1 shows frequencies and percentages of respondents (students) 
involved in the study. In 1986, there were 1058 respondents; in 1987, 
560 respondents; and in 1988, 606 respondents completed the survey. Of 
the respondents, 488 or 22.7 percent were freshmen; 921 or 42.1 percent 
were sophomores; 462 or 21.2 percent were juniors; and 285 or 13.1 
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percent were seniors. The responses were organized and tabulated 
according to students' majors. Table 1 shows that most of the 
respondents majored in elementary education (906 or 41.5 percent), 
secondary education (724 or 33.8 percent), physical education (94 or 4.3 
percent), and child development (111, or 5.0 percent). 
Categories of PEM Groups 
PEMs were grouped according to the following categories: 
1. Content (1) (selected subject matter that relates to global 
education); 
2. General Teaching Skills (15) (theories and general principles of 
learning); 
3. Implementing Instructional Plans (7) (application of learning 
theories to classroom and evaluation); 
4. Knowledge of Education (16) (social, historical and philosophical 
foundations of education); 
5. Management (7) (principles of classroom organization); and 
6. Planning Skills (6) (selecting objectives and appropriate 
instructional activities). 
Of the sample population, only 21 or 0.9 percent used the single 
Content PEM. The most popular PEM group was the "Knowledge of 
Education." It was chosen by 1131. or 50.9 percent of the respondents 
(Table 1). 
See Appendix B for a complete list of PEM groups and individual PEM 
titles. 
47 
Table 1. Frequencies and percentages of teacher education students who 
participated in the survey according to year the student took 
the survey, class and major of student in college, and PEM 
group 
Year the module 
was taken Frequency Percent 
1986 1058 47.57 
1987 560 25.18 
1988 606 27.25 
Year in college Frequency Percent 
No response 35 
Freshman 488 22.70 
Sophomore 912 42.07 
Junior 462 21.20 
Senior 285 13.07 
Others 21 .96 
Major of student Frequency Percent 
No response 22 
Elementary education 906 41.46 
Secondary education 727 33.79 
Physical education 94 4.27 
Child development 111 5.04 
Others 330 15.44 
PEM groupings Frequency Percent 
Content 21 0.94 
General teaching skills 630 28.33 
Implementation planning 108 4.86 
Knowledge of education 1131 50.85 
Management 240 10.79 
Planning skills 94 4.23 
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Research Questions 
From the purposes and objectives, the following research questions 
were developed for investigation in this study: 
1. What were student perceptions of the general contributions and 
benefits of PEMs to their growth and development? Is there 
variation in responses among academic major and year of student 
in college? 
2. Did students perceive PEMs as having the ability to improve 
their knowledge, skills and professional attitudes? Is there 
variation in responses among academic major and year of student 
in college? 
3. What are the advantages and disadvantages of PEMs as viable 
instructional tools as perceived by students? Is there 
variation in responses among academic major and year of student 
in college? 
4. Do ratings differ between PEMs according to Version I (modules 
developed by 1986) and Version II (old, new and revised 
modules)? How do the ratings compare according to the year the 
student took the survey? 
5. Which did students perceive as the "better" and "poorer" 
modules? 
Data Collection 
A data set (forced choice responses) and a subset (open-ended 
responses) of data will be analyzed for the purposes of this study. The 
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data sets include both forced choices and open-ended responses from 
teacher education students at Iowa State University. The evaluation 
sheets for this study were collected over a three-year period (1986-88). 
During the fall and spring semesters of 1986-1988, each student in 
Education 204 and 406 was asked to select a PEM of their choice according 
to interest and needs. Students were asked to record their reaction to 
the modules on a two-part evaluation sheet. 
Human Subject Review Committee 
The research instrument was reviewed and approved by the University 
Human Subjects Committee at Iowa State University prior to the onset of 
the research (Appendix A). 
Description of instrument 
The questionnaire was developed by Iowa State University faculty. 
The instrument consisted of three sections. The first section sought 
demographic data. The second section (forced choice items) sought 
students' objective responses to 17 generated statements after having 
viewed a particular module. Students responded to these items on a scale 
of 1-10 (1 = Disagree; 10 = Agree). The higher the rating, the more 
positive the response. Survey questions 1-17 addressed the machine 
scored portion of the questionnaire (see Appendices C and D). 
The third section of the questionnaire was comprised of six open-
ended or free-response questions (eight questions after the instrument 
was revised for this study) used to collect subjective data. Students 
wrote comments on their experiences in working through a module. The 
50 
open-ended questions were designed to receive corroborative evidence for 
the forced-choice answers and to help acquire data for the continual 
improvement of PEMs. The free-response (open-ended) answers also helped 
to cover areas or solicit information not covered in the forced-choice 
section of the instrument (see Appendices C and D). 
To facilitate the analysis of the third section (open-ended) of the 
instrument, question 5 was divided into three questions (5, 6, and 7). 
Thus, open-ended Q6 became open-ended Q8. Question 5 asked students 
about the attitudes acquired; question 6 inquired about the improvement 
of skills, and question 7 asked students about concepts learned. The 
responses were grouped according to similarity and a number was assigned 
to each statement. For example, in Appendix J, number one of the 
descriptive responses corresponds to the number one numerical response on 
the following page. All responses for open-ended questions are mirrored 
in this format. Figure 1 presents a list of numerical and descriptive 
responses for each open-ended question. 
Analysis of Data 
The Statistical Analysis System (SAS) was used to analyze data (SAS 
Institute, 1979). The data were collected during 1986 through 1988. The 
1986 questionnaire was revised in 1987, and Q1 (1986) was different from 
Q1 (1987-88), and was analyzed separately. Also, "Q15" (1986) became 
"Q16" and "Q17" in 1987-88 and all three were analyzed separately. 
Questions 16 (1986) and 16 (1987-88) were also treated separately (see 
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1. Why did you choose this particular module? 
1. It was interesting and I wanted to know more 
2. Simplify some aspect of college major/information/project/career 
3. Visualize teacher/student and/or parent interactions and reflect 
upon outcomes 
4. I wanted to learn group management techniques 
5. The module contained current information 
6. I will be interviewing and/or student teaching next semester 
7. Will help me develop an awareness of cultural diversity in the 
classroom 
8. Information seemed useful/developing a philosophy of education/ 
practical use in classroom and/or personal lives 
9. Because of extra credit/first choice/only one available 
0. No response or missing 
2. Was the deadline for completing the module and its evaluation form 
realistic for your time schedule? 
1. Yes 
2. No 
0. No response or missing 
3. What did you like about the module? 
1. Information and/or user friendliness of computer 
2. References, resources, related courses/introduction 
3. A variety of activities 
4. Didn't take long to complete/I could work at my own pace 
5. Practical examples/made me think 
6. Pre-test/post-test 
7. Good supplement/complement to 204 classes 
8. Topic, organization, clear objectives, easy instructions 
9. Nothing/don't know/not much 
0. No response or missing 
Figure 1. Comments to free-response (open-ended) questions on PEM 
evaluation sheets 
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4. What could be improved? 
1. Directions (printer, enter disk, key usage) 
2. Need wider variety of choices of topics 
3. Clearer writing/less brightness/shorter text for easier 
comprehension/reading 
4. More computer-aided activities 
5. More current/detail information 
6. The module was fine the way it is 
7. I want user involved more with the computer 
8. More activities, information, practical examples, questions, 
resources, games, simulations 
9. Pre-test/post-test 
0. No response or missing 
5. What attitude(s) did you acquire, what skill(s) did you improve, 
what concept(s) did you learn? 
1. Computers are not as confusing as I thought 
2. A more positive attitude toward diverse cultures/social classes 
3. A dislike of computers to display data 
4. Empathy for parents and students 
5. Awareness of impact of social class on education and the 
teachers' role 
6. Computers are needed in the classroom 
7. Positive attitude toward teaching 
0. No response or missing 
6. What skills did you improve? 
1. Learned classroom/group management skills 
2. Improved/gained computer skills 
3. I became familiar with planning skills 
4. Learned how to interact in interviews and conferences 
5. How to incorporate multiculturalism in classroom 
6. Preventive discipline/stress measures 
7. Teaching techniques for different ability groups/backgrounds 
0. No response or missing 
Figure 1. (Continued) 
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7. What concept(s) did you learn? 
1. I learned about helpful resources, related courses, activities 
2. What is expected of teachers and how I compare 
3. Historical backgrounds of American ethnic groups 
4. How social class affects the classroom 
5. New information helped me to understand new ideas 
6. Reinforcement of familiar concepts 
7. Legal responsibilities of teachers 
0. No response or missing 
8. I think these modules are.... 
1. Interesting, worthwhile, informative, convenient 
2. Fine, but need more detailed directions for novice computer user 
3. Good sources for references 
4. Helpful learning tools for reinforcement/review 
5. Need more computer interaction so that it won't seem like a long 
text 
6. A unique way of using the computer 
7. A good method for future and present teachers to learn unfamiliar 
information 
8. Heavy on resources and activities but not enough information 
0. No response or missing 
Figure 1. (Continued) 
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Appendices C and D). The following procedures were used in the analyses 
of the data: 
1. Frequencies, percentages, means, and standard deviations were 
computed for all demographic characteristics, and for the forced 
choice items. For the open-ended items, frequencies and 
percentages were figured using PEM numbers; i.e., year the 
student took the survey, class, and academic major. 
2. Means were calculated in minutes for the average time spent to 
complete each module. 
3. An analysis of variance (ANOVA) was computed to determine if 
significant differences existed between students' ratings 
according to their year in college (freshman, sophomore, junior, 
senior, and others), according to academic major (secondary or 
elementary education; physical education, child development and 
others), and according to Version I (modules developed by 1986) 
vs. Version II (modules available in 1987-88, which included 
old, revised and new modules). 
4. Analysis of variance was computed to determine if significant 
differences existed according to PEM groupings (Content, General 
Teaching Skills, Implementing Instructional Plan, Knowledge of 
Education, Management, and Planning Skills) and according to 
individual PEMs. 
5. The Pearson Product Moment Correlation Coefficient was 
calculated to test the reliability of forced choice questions in 
relationship to each objective. 
55 
6. The open-ended responses were analyzed using the Pearson's chi 
square statistical test (as noted in the SAS manual) to 
determine whether significant effects exist among responses 
according to versions of PEMs; year of survey; academic major; 
year of student in college and PEM groups. 
Content PEM 
The "Content" PEM T-1, Teaching about global and development 
education (Macintosh only), which is the only module of its format, was 
designed with some of the newest computer programming technology 
available that was not available when other PEMs were first developed. 
It was programmed by experts using a hypermedia foirmat. Hypermedia is a 
framework for a flexible representation of symbols (graphics, text, 
images, code) in the computer. This kind of a system makes data 
accessible through association, and is viewed as realistic extension of 
human memory. It allows more flexibility for the user. HyperCard system 
is one kind of software which uses this approach. It is a combination of 
data management and authoring systems. It allows teachers to create 
simulations with exploratory environments for their students. HyperCard 
authoring language is standard with all Macintosh computers. The 
programming language within HyperCard is called HyperTalk. It permits 
users to construct simple programs that access to video disks. It has 
the capability of interfacing (joining) the computer with older types of 
media to create multimedia learning experiences (Simonson & Thompson, 
1990). 
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The noncontent PEM groups used in this study were developed by 
faculty members who volunteered their services to implement the 
assessment project. The programming system used in these PEM groups did 
not allow much flexibility by the user, and had no simulated learning 
experiences. 
In summary, this chapter described the methods selected by the 
population and the characteristics of the population. Most of the 
students were sophomores majoring in elementary education. 
Each category of PEM groups was explained including paradigms of 
knowledge that are found in the individual PEMs. The "Knowledge of 
Education" PEMs were the most used modules. Therefore, more data were 
collected related to these modules. 
The instrument was designed to collect both forced-choice and open-
ended data. The appropriate statistical procedures were used to help 
analyze the data. 
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CHAPTER IV. FINDINGS 
The basic purpose of this investigation is to report teacher 
education students' perceptions of a set of 51 computer modules. There 
is a consensus that new tools are needed to help assess and certify 
competent teachers to improve the quality of schooling. It is hoped the 
findings of this study will make a contribution to the solution. 
The findings in this chapter will be presented in three major 
categories. The first section provides descriptive overview of research 
findings. The second section presents general research findings for 
forced-choice questions and open-ended questions by the objectives of the 
study. Using the same forced-choice questions and open-ended questions, 
the third section presents specific research questions and the results 
that are of statistical significance (which help to interpret the 
findings). The third section is a summary of the general research 
findings. The statistical significance was determined by using the ANOVA 
(forced-choice questions) and chi-square (open-ended questions) 
statistical tests. 
Descriptive Overview of Research Findings 
Table 2 shows the frequencies of PEH use by the population. The 
most "popular" PEMs were; PEM A-1, Developing a Philosophy of Education 
(211, 9.5 percent); 177 (8.0 percent) chose D-3, Gaining Job Satisfaction 
Among Teachers; 148 (6.7 percent) used PEM D-1, Knowing Job Interview 
Techniques; and 151 students (6.8 percent) selected F-1, Communicating 
with Students of Different Abilities/Backgrounds. 
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Table 2. Frequencies and percentages of teacher education students 
according to use of individual PEMs 
PEH 
No. PEM title Frequency Percent 
A-1 Developing a philosophy of education 211 
D-3 Gaining job satisfaction among teachers 177 
F-1 Communicating with students of different 151 
abilities/backgrounds 
D-1 Knowing job interview techniques 148 
B-1 Recognizing the impact of social class in 124 
educational settings 
S-1 Maintaining order in the classroom 117 
F-3 Aiding children of low-income families 87 
B-2 Knowing the ethnic minority diversity/background 82 
of American society 
E-2 Working with parents through parent-teacher 77 
conferences 
9.5 
8 . 0  
6.8 
6.7 
5.6 
5.3 
3.9 
3.7 
3.5 
B-3 Knowing the ethnic minority diversity/background 78 3.5 
of American society 
C-1 Knowing legal rights and responsibilities of 71 3.2 
teachers 
H-1 Fostering creative and critical thinking 67 3.0 
D-4 Knowing sources to prevent or alleviate teacher 50 2.2 
burnout 
S-2 Using a variety of techniques to minimize 48 2.2 
disruptive behavior 
B-4 Knowing the influences of community and nation 47 2.1 
on school curriculum 
F-2 Using a variety of interactional styles 47 2.1 
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Table 2. (Continued) 
PEM 
No. PEM title Frequency Percent 
0-1 Reinforcing learner involvement 43 1.9 
G-1 Using computer-assisted instruction 39 1.8 
R-1 Adjusting physical setting to student needs 39 1.8 
H-2 Identifying multicultural/nonsexist elements 36 1.6 
in education 
C-3 Distinguishing the responsibilities of local/ 35 1.6 
state/federal governments regarding education 
N-1 Fostering positive work habits in students 34 1.5 
H-4 Working with members of diverse racial/ethnic/ 32 1.4 
social groups 
D-2 Knowing the characteristics of major teacher 31 1.4 
organizations 
C-2 Knowing legal rights and responsibilities of 27 1.2 
students 
J-1 Selecting and generating instructional 22 1.0 
objectives 
K-1 Planning for individuals with diverse abilities 22 1.0 
D-5 Knowing trends and issues within the teaching 21 0.9 
profession 
L-1 Involving students in the learning process 21 0.9 
M-2 Helping students work individually and in small 21 0.2 
or large groups 
T-1 Teaching about global and development education 21 0.9 
(Macintosh only) 
H-3 Using a multicultural perspective 21 0.9 
G-4 Preparing curriculum materials 20 0.9 
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Table 2. (Continued) 
PEM 
No. PEM title Frequency Percent 
A-•2 Knowing current research on effective teaching 20 0. 9 
S-•3 Intervening in conflict situations 19 0. 9 
I-•1 Developing a professional self-concept and an 
integrated personal/professional value system 
17 0. 8 
E-•1 Working with faculty, staff and resource persons 16 0. 7 
G-•3 Integrating resources from groups outside of 
school 
13 0. 6 
J-•3 Planning to question strategies 12 0. 5 
J-•2 Planning to achieve goals and objectives 11 0. 5 
S-•4 Designing programs for behavior change 11 0. 5 
B-•5 Knowing historic and contemporary goal statements 9 0. 4 
L-•2 Providing enrichment activities 6 0. 3 
P-•1 Diagnosing and prescribing for individual needs 6 0. 3 
Q-•1 Applying management models to student needs 6 0. 3 
G-•2 Using educational simulations 4 0. 2 
M-•1 Applying theories of learning to the classroom 4 0. 2 
I-•2 Practicing professional ethics 3 0. 1 
Some of the least used PEMs were 1-2, Practicing Professional 
Ethics (3 or 0.1 percent); M-1, Applying Theories of Learning to the 
Classroom (4 or 0.2 percent); and G-2, Using Educational Simulations 
(4 or 0.2 percent). There was not a reported use of PEMs A-3, Locating 
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and Using Professional Literature; P-2, Designing and Implementing 
Evaluation Instruments; and P-3, Interpreting Data from Evaluation 
Procedures. 
Accumulative ratings 
Questions Table 3 presents mean (x) ratings for each question 
used in this study for 1986 through 1988. Ratings were based on a scale 
of 1-10. 
Question 6 (N=2,154) asked students if the directions for working 
through the module were clear (x = 7.73). When asked if they felt the 
computer was "user friendly" (Q7), students (N=2,156) reported a x score 
of 7.72. In Q8, students (N=2,141) responded to whether they completed 
at least one activity, read one resource, or did some form of personal 
work suggested in the module (x = 7.60). These questions received the 
highest ratings. The lowest mean response appeared in Q14 (N=2,146) 
which asked if the section on resource persons was of real value (x = 
5.48). 
PEM groups In 1986, no modules were classified under "Content" 
(Appendix E). The first PEM developed for this subject matter, or 
"Content group," entitled "Teaching about Global and Developmental 
Education," was implemented in 1988. Only 21 students responded to it. 
(3) 
It was the only module written in a Macintosh^ version; the remainder 
were in an IBM format. 
Appendix E shows a breakdown of the modules by groups according to 
year of survey, major, and year of student in college. Approximately 
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Table 3. Means of responses for forced choice questions over a three-
year period 
Question 
Fre- Standard 
guency Mean deviation 
1 I acquired meaningful information and 
(1986) material from the module that I should 
be able to apply in the classroom (1986) 
1 I acquired meaningful information and 
(1987- material from the module (1987-88). 
88) 
1018 
1139 
6.85 
7.12 
2.32 
2.43 
I should be able to apply what I learned 
from the module to the classroom. 
1136 6.74 2 . 6 2  
I personally benefited from using the 
module (whether or not I can apply these 
benefits directly in the classroom). 
The amount of time it took to work 
through the module was appropriate for 
the amount of value I derived. 
2156 
2149 
7.00 
6.80 
2.38 
2.40 
5 The rr :dule was interesting. 
6 Directions for working through the 
module were clear. 
2158 
2154 
6.88 
7.73 
2.35 
2.44 
I felt the computer was 
friendly." 
"user 2156 7.72 2.33 
I completed at least one activity, 2141 7.60 3.09 
read one resource, or did some other 
form of personal work suggested in the 
module. 
The computer program involved me and 2146 6.13 2.54 
seemed to create an interaction or 
dialog with me. 
10 The information section was very 
beneficial to me. 
2147 6.99 2.25 
11 The resources section was very 
beneficial to me. 
2156 5.86 2.42 
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Table 3. (Continued) 
Pre- Standard 
Question quency Mean deviation 
12 The activities section was very 
beneficial to me. 
1804 6. 33 2. 48 
13 The related courses section was very 
beneficial to me. 
2150 5. 88 2. 47 
14 The section on resource persons was 
of real value. 
2146 5. 48 2. 45 
15 The pre- and/or post-test sections 
helped me determine my knowledge about 
the topic. 
2130 7. 12 2. 42 
16 
(1986) 
This module helped me to correct some 
lack of information or helped me improve 
a skill. 
335 7. 05 2. 28 
16 
(1987-
88) 
This module helped me correct some lack 
of information. 
1788 6. 68 2. 42 
17 This module helped me improve a skill 
(1987-88). 
1095 6. 32 2. 67 
Time spent on PEM (in minutes). 2111 39. 59 17. 72 
21.2 percent (224) of the students chose PEMs within the "General 
Teaching Skills" group in 1986; in 1988, that number dropped to 34 
percent (206)—relatively little variation throughout the sampling years. 
Selection of the "Implementing Instructional Plans" group was 2.5 percent 
(N=26) in 1986, and rose to 8.4 percent (N=47) in 1987; but declined in 
1988 to 5.8 percent (N=35). Usage for "Knowledge of Education" modules 
dropped in each successive year from 672 (63.5 percent) in 1986 to 227 
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(37.5 percent) in 1988. "Planning Skills" PEM group use increased yearly 
from N=21 or 2 percent in 1986 to N=32 or 34.04 percent in 1987; and in 
1988, N=41 or 43.62 percent elected this PEM group. 
Two hundred seventy-five or 30.1 percent of the elementary education 
majors selected PEHs in the "General Teaching Skills" group; just over 
180 or 24.5 percent of the secondary education majors did so. Four 
hundred fifty-seven (50.1 percent) of the elementary education majors and 
417 secondary education majors (56 percent) responded to PEMs in the 
"Knowledge of Education" category. Regarding the "Management" group, the 
highest selection was by elementary education majors (N=89, 9.7 percent) 
and the lowest use came from physical education majors (N=ll or 11.7 
percent). The "Planning Skills" category was used more by elementary 
education majors (43 or 4.7 percent), and the lowest use for that 
category was among physical education majors (N=2 or 2.1 percent) 
(Appendix E). 
Sophomores displayed the highest propensity for the "Content" PEN 
(N=14 or 1.5 percent). They also were the most likely users of "General 
Teaching Skills" (N=268 or 29.1 percent), "Implementing Instructional 
Plans" (N=51 or 5.5 percent), "Knowledge of Education" (N=455 or 49.4 
percent), "Management" (N=98 or 10.7 percent), and "Planning Skills" PEM 
group (N=34 or 3.7 percent). Seniors were the least frequent users of 
all PEM groups (Appendix E). 
Individual PEMs The data in Appendix F indicate the most 
commonly used PEMs in 1986 were A-1, Developing a Philosophy of Education 
(N=116); B-1, Recognizing the Impact of Social Class in Educational 
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Settings (N=93); and D-3, Gaining Job Satisfaction Among Teachers 
(N=115). The least frequently selected were P-1, Diagnosing and 
Prescribing for Individual Needs (N=l,); Q-1, Applying Management Models 
to Student Needs (N=l); and G-2, Using Educational Simulations (N=l). 
In 1987, the most frequently selected PEMs were A-1, Developing a 
Philosophy of Education (N=50); D-1, Knowing Job Interview Techniques 
(N=50); and F-1, Communicating with Students of Different Abilities/ 
Backgrounds (N=48). Minimally used were PEMs B-5, Knowing Historic and 
Contemporary Goal Statements (N=l); D-5, Knowing Trends and Issues Within 
the Teaching Profession (N=l); and G-2, Using Educational Simulations 
(N=l). 
The most frequently used PEMs in 1988 were D-1, Knowing Job 
Interview Techniques (N=72); F-1, Communicating with Students of 
Different Abilities/Backgrounds (N=62); and A-1, Developing a Philosophy 
of Education (N=42). Least popular PEMs were 1-2, Practicing 
Professional Ethics (N=l) and 6-2, Using Educational Simulations (N-l). 
PEMs G-3, Integrating Resources from Groups Outside of School and B-5, 
Knowing Historic and Contemporary Goal Statements were not used in 1988. 
Elementary education majors most frequently opted for PEMs A-1, 
Developing a Philosophy of Education (N=79); D-3, Gaining Job 
Satisfaction Among Teachers (N=79); and F-1, Communicating with Students 
of Different Abilities/Backgrounds (N=68). They seldom selected P-1, 
Diagnosing and Prescribing for Individual Needs (N=2); B-5, Knowing 
Historic and Contemporary Goal Statements (N=2); and Q-1, Applying 
Management Models to Student Needs (N=l). 
66 
PEMs most popular (as related to a 204 assignment) among secondary 
education majors were A-1, Developing a Philosophy of Education (N=83); 
and D-3, Gaining Job Satisfaction Among Teachers (N=53). Of a total of 
727 secondary education majors, 6.1 percent chose PEM B-1, Recognizing 
the Impact of Social Class in Educational Settings; 11.4 percent chose 
PEMs A-1, Developing a Philosophy of Education; and 4.4 percent (N=32) 
chose B-2, Knowing the Ethnic Minority Diversity/Background of American 
Society. The least used PEMs by secondary education majors were PEMs 
M-1, Applying Theories of Learning to the Classroom (N=l or 1 percent); 
P-1, Diagnosing and Prescribing for Individual Needs (N=12 or 1.7 
percent); and L-2, Providing Enrichment Activities (N=l or .1 percent) 
(Appendix F). 
Physical education majors preferred PEMs F-1, Communicating with 
Students of Different Abilities/Backgrounds (N=ll); F-3, Aiding Children 
of Low-Income Families (N=2); and E-2, Working with Parents through 
Parent-Teacher Conferences (N=3) more than other modules. 
The most commonly used PEMs by child development majors were PEMs 
F-1, Communicating with Students of Different Abilities/Backgrounds 
(N=13) and A-1, Developing a Philosophy of Education (N=10). Some of the 
least selected were T-1, Teaching about Global and Development Education 
(5) (Macintosh-^only) (N=l); E-1, Working with Faculty, Staff and Resource 
Persons (N=l); and H-2, Identifying Multicultural/Nonsexist Elements in 
Education (N=l). 
Freshmen used PEMs A-1, Developing a Philosophy of Education (N=50); 
B-1, Recognizing the Impact of Social Class in Educational Settings 
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(N=36); and D-3, Gaining Job Satisfaction Among Teachers (N=52) more 
frequently, whereas sophomores repeatedly chose D-1, Knowing Job 
Interview Techniques (N=73); D-3, Gaining Job Satisfaction Among Teachers 
(N=72); and A-1, Developing a Philosophy of Education (N=81). 
Some of the least used PEMs by freshmen were E-1, Working with 
Faculty, Staff and Resource Persons; J-2, Planning to Achieve Goals and 
Objectives; M-1, Applying Theories of Learning to the Classroom; and P-1, 
Diagnosing and Prescribing for Individual Needs, whereas PEMs P-1, 
Diagnosing and Prescribing for Individual Needs; 1-2, Practicing 
Professional Ethics; and M-1, Applying Theories of Learning to the 
Classroom were least used by sophomores. 
Juniors frequently selected F-1, Communicating with Students of 
Different Abilities/Backgrounds (N=41) and A-1, Developing a Philosophy 
of Education (N=42). Seniors chose PEM A-1, Developing a Philosophy of 
Education (N=33) (Appendix F). 
General Research Findings 
Because of limited space and simplicity of presentation of the 
results, percentages for the open-ended responses have been rounded off 
(up or down) to the nearest whole number. General findings for force-
choice data (by objectives) have been reported first, followed by open-
ended data (by objectives). The general research findings will be 
reported by PEM groups, individual PEMs, academic major and year of 
student in college. The time spent (in minutes) on the modules will be 
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reported in objective three. The same format will be used to answer 
research questions. 
The following data reported were from the 2,224 students which 
constituted the sample size. The response rate to the different 
questions varied, and it was found best to report and discuss only data 
that had the best (usually the highest) population. Those data were 
discussed in terms of highest and lowest. 
Forced-choice responses 
Objective 1 The first objective for this study was to assess 
student perceptions of the general contributions and benefits of PEHs to 
their own growth and development, and to determine the variation in 
responses among academic major and year of student in college. Forced-
choice responses for Q1 (1986), Q1 (1987-88), Q3, QIO, Q12, Q13, and Q14 
were analyzed to meet the objective. Appendices 6, H, and I contain the 
summary statistics. 
Question 1 (1986) asked if students had acquired meaningful 
information and material from the module and if they would be able to 
apply what they learned in the classroom. The students who used PEHs in 
the "General Teaching Skills" group reported the highest mean of 7.73, as 
compared to the lowest mean of "Knowledge of Education" PEH group (x = 
6.39). 
In Q1 (1987-88), students were asked if they acquired meaningful 
information and material from the module. The highest rating was founded 
in the "Content" PEM group (x = 8.52), followed by the "General Teaching 
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Skills" group (x = 6.93). The lowest mean was reported for the "Planning 
Skills" group (x = 6.75). 
Question 3 asked if they benefited from using the module (whether or 
not they could apply these benefits directly in the classroom). The 
"Content" group received the highest mean rating (x = 8.14). The lowest 
mean rating, 6.55, was reported by students (N=92) who viewed the 
"Planning Skills" PEM group. 
Question 10 asked if the information section was very beneficial. 
It was rated highest by the "Content" group respondents (x = 7.86) and 
lowest by the "Planning Skills" group respondents (x = 6.77). 
Question 11 asked if the resource section was very beneficial. It 
received the highest rating by the "Content" users with a mean of 8.00, 
followed by the "Management" PEM group (x = 5.96). Comparatively, a 
lower rating was reported for PEM group users "Implementing Instructional 
Plans" (N=90, x = 5.76). 
Question 12 asked if the activities section was very beneficial. 
The highest mean rating was found among the "Content" PEM respondents (x 
= 8.43); the lowest rating was noted in the "Knowledge of Education" 
group average (x = 6.10). 
Question 13 asked if the related courses section was beneficial. 
The highest mean rating was located in the "Content" PEM (x = 6.60), 
followed by "Management" group (x = 6.43). Students rated Q13 lowest in 
the "Knowledge of Education" PEM group and the "Implementing 
Instructional Planning" group, respectively (x = 5.73). 
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Question 14 asked if the section on resource persons was of value. 
Students rated the PEM in the "Content" category highest (x = 6.50), as 
compared to "Implementation of Instructional Plans" PEM group (x = 5.16), 
which was rated the lowest among PEM groups (see Appendix 6). 
Appendix H shows frequencies and mean responses to questions by each 
PEM. The highest ratings for Ql (1986) (I acquired meaningful 
information and material from the module that I should be able to apply 
in the classroom) were found in PEMs F-3, Aiding Children of Low-Income 
Families (x = 8.31); R-1, Adjusting Physical Setting to Student Needs (x 
= 8.42); and S-1, Maintaining Order in the Classroom (x = 7.11). The 
lowest ratings appeared in PEMs A-1, Developing a Philosophy of Education 
(X = 6.45); J-1, Selecting and Generating Instructional Objectives (x = 
5.60); and D-3, Gaining Job Satisfaction Among Teachers (x = 5.84). 
Question 1 (1987-88) (I acquired meaningful information and material 
from the module) for PEMs T-1, Teaching About Global and Development 
Education (Macintosli® only) received ratings of x = 8.52; F-3, Aiding 
Children of Low-Income Families (x = 7.39); and D-1, Knowing Job 
Interview Techniques (x = 8.37). The lowest mean appeared in PEM A-1, 
Developing a Philosophy of Education (x = 5.97). 
The highest ratings for Q3 (I personally benefited from using the 
module (whether or not I can apply these benefits directly in the 
classroom)) were given for PEM T-1, Teaching about Global and Development 
Education (Macintosli^only) (x = 8.14); H-4, Working with Members of 
Diverse Racial/Ethnic/Social Groups (x = 8.03); and D-1, Knowing Job 
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Interview Techniques (x = 8.34). The lowest ratings for Q3 were found 
for PEM S-1, Maintaining Order in the Classroom (x = 6.82). 
For QIO (The information section was very beneficial to me), the 
highest response ratings were for PEMs T-1, Teaching about Global and 
Development Education (Macintos only) (X = 7.86); S-1, Maintaining 
Order in the Classroom (x = 7.13); and D-1, Knowing Job Interview 
Techniques (x = 7.37). Lowest means appeared in PEMs A-1, Developing a 
Philosophy of Education (x = 6.54); and D-3, Gaining Job Satisfaction 
Among Teachers (x = 6.52). 
The lowest ratings for Qll (The resources section was very 
beneficial to me) appeared in PEMs F-1, Communicating with Students of 
Different Abilities/Backgrounds (x = 5.83); A-1, Developing a philosophy 
of Education (x = 5.78); and D-3, Gaining Job Satisfaction Among Teachers 
(X = 5.56). The highest ratings appeared in D-1, Knowing Job Interview 
Techniques (x = 6.61); T-1, Teaching about Global and Development 
(r) 
Education (Macintosn^only) (x = 8.00); and 8-1, Maintaining Order in the 
Classroom (x = 6.08). 
Question 12 (The activities section was very beneficial to me) was 
rated highest in PEMs T-1, Teaching about Global and Development 
Education (Macintosh^ only) (x = 8.43); F-3, Aiding Children of Low-
Income Families (x = 6.74); and D-1, Knowing Job Interview Techniques 
(X = 6.47); and lowest in PEMs were C-1, Knowing Legal Rights and 
Responsibilities of Teachers (x = 5.87); and D-3, Gaining Job 
Satisfaction Among Teachers (x = 6.33). 
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The highest ratings for Q13 (The related courses section was very 
beneficial to me) were in PEMs T-1, Teaching about Global and Development 
Education (Macintosh^/only) (x = 6.60); D-1, Knowing Job Interview 
Techniques (x = 6.39); S-1, Maintaining Order in the Classroom (x = 
6.42); and N-1, Fostering Positive Work Habits in Students (x = 6.22), 
whereas the lowest mean ratings were from F-1, Communicating with 
Students of Different Abilities/Backgrounds (x = 5.97); and 1-1, 
Developing a Professional Self-Concept and an Integrated Personal/ 
Professional Value System (x = 4.65). 
Question 14 (The section on resource persons was of real value) 
showed the highest mean in PEMs T-1, Teaching about Global and 
Development Education (Macintosl^ only) (x = 6.50); D-1, Knowing Job 
Interview Techniques (x = 6.09); and E-1, Working with Faculty Staff and 
Resource Persons (x = 4.25); and lowest response ratings came from 
students who used PEMs H-1, Fostering Creative and Critical Thinking (x = 
5.31); A-1, Developing a Philosophy of Education (x = 5.18); and S-1, 
Maintaining Order in the Classroom (x = 5.36). 
Elementary education majors rated Q1 (1987-88) highest (x = 7.39) 
and secondary education majors indicated a mean of 6.97 for this 
question. Question 13 was rated the lowest (x = 5.53) by elementary 
education majors, and secondary education majors Q14 lowest (x = 5.41) 
(Appendix I). Physical education majors denoted the lowest rating for 
Qll (X = 5.91) and Q1 (1986) (x = 7.32) highest. Child development 
majors rated Q14 lowest (x = 6.08) and QIO highest (x = 7.58). 
Comparatively, all academic majors perceived to have gained useful 
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information. The related course section (Q12) appeared to need 
improvement in order to be more beneficial to elementary majors. 
Physical education majors felt that the resource section needed 
improvement. 
Freshmen rated Q1 (1987-88) the highest (x = 7.11). They denoted 
the lowest rating for Q14 (x = 5.42). Sophomores (N=501) indicated the 
highest response for Q1 (1987-88) with a mean of 7.09. They rated Q12 
the lowest (x = 6.31). Juniors (N=264) rated Q1 (1987-88) the highest (x 
= 7.43). Question 14 was given the lowest rating (x = 5.63). Seniors 
(N=284) indicated the highest mean rating for Q3 (x = 6.91), and they 
rated Q14 the lowest (x = 5.42). Freshmen, sophomores and juniors 
perceived that they had acquired meaningful information from the modules. 
However, the freshmen and seniors did not feel the section on resource 
persons was very beneficial, and sophomores and juniors felt that the 
activities section could be improved, seniors received more personal 
benefits than any other class level of students. 
Objective 2 The second objective of this study was to assess 
students' perceptions of the PEHs' ability to improve their knowledge 
(concepts), skills, and attitudes, and to determine the variation in 
responses among academic majors and year of students in college. Forced-
choice responses for Q2, Q8, Q15, Q16 (1986), Q16 (1987-88) and Q17 were 
analyzed to meet this objective. Appendices K, L, and H contain the 
summary statistics. In Appendix K, the responses were categorized 
according to PEM groups. 
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Question 2 asked students if they would be able to apply what they 
learned from the module in the classroom. Students (N=21) rated the 
"Content" PEM the highest (x = 8.10), followed by the "Management" PEM 
group (X = 7.78). The lowest mean response was reported for the 
"Planning Skills" modules (x = 6.85). 
Question 8 asked if they completed at least one activity, read one 
resource, or did some other form of personal work suggested in the 
module. The highest mean score was reported for the "Content" PEM (x = 
8.81), succeeded by the "Management" PEMs (x = 7.96). The lowest mean 
was found in the "Knowledge of Education" group (x = 7.05). Each PEM 
group was rated above 7. 
Question 15 asked students to indicate how helpful the pre- and/or 
post-tests were in determining their knowledge level of a topic. Again, 
students who selected the "Content" PEM rated it highest (x = 8.48), 
followed by the PEMs in the group on "Implementing Instructional Plans" 
(x = 7.93). The "Management" PEM group respondents reported a mean of 
6.27, 
Question 16 (1986) asked if these modules helped to correct some 
lack of information or improve a skill. The "General Teaching Skills" 
group respondents reported the highest mean score of 7.59. A lower 
rating (x = 6.62) came from users of the "Knowledge of Education" PEM 
group. 
Question 16 (1987-88) asked if the module helped to correct some 
lack of information. This response was rated highest by users of the PEM 
on "Content" with a mean score of 8.24, followed by "Implementing 
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Instructional Plans" PEMs (x = 6.88). The lowest rating appeared in the 
PEM group "Planning Skills" (x = 6.24). Most responses had a mean of at 
least 6.50. 
Question 17 asked if the module helped to improve a skill. The 
"Content" respondents (N=21) reported a mean of 8.10. Students (N=122) 
who viewed the "Management" PEMs reported a mean rating of 6.64, the next 
highest rated group. However, the frequency of the "Management" PEN 
group users was much higher. 
Appendix L presents the summary statistics of individual PEMs by 
question. The highest rated PEMs in response to Q2 (I should be able to 
apply what I learned from the module to the classroom) were R-1, 
Adjusting Physical Setting to Student Needs (x = 8.33); N-1, Fostering 
Positive Work Habits in Students (x - 8.04); and N-1, Fostering Positive 
Work Habits in Students (x = 7.83). Lowest ratings appeared in PEMs D-1, 
Knowing Job Interview Techniques (x = 4.97); D-3, Gaining Job 
Satisfaction Among Teachers (x = 5.52); and B-2, Working with Parents 
through Parent-Teacher Conferences (x = 6.75). 
The highest-rated PEMs in regard to Q8 (I completed at least one 
activity, read one resource, or did some other form of personal work 
suggested in the module) were PEMs Q-1, Applying Management Models to 
Student Needs (x = 9.60); H-4, Working with Members of Diverse 
Racial/Ethnic/Social Groups (H = 9.03); and F-3, Aiding Children of Low-
Income Families (x = 8.18). 
PEMs F-3, Aiding Children of Low-Income Families (x = 8.44); and 
D-1, Knowing Job Interview Techniques (x = 7.96) were the highest rated 
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PEMs for Q16 (1986) (This module helped me to correct some lack of 
information or helped me improve a skill). The lowest rated PEH for this 
same question was D-3, Gaining Job Satisfaction Among Teachers (x = 
5.73). 
The highest-rated PEMs for Q15 (The pre- and/or post-test sections 
helped me determine my knowledge about the topic) were N-1, Fostering 
Positive Work Habits in Students (x = 8.19) and F-3, Aiding Children of 
Low-Income Families (x = 8.17). The lowest means appeared in PEMs S-1, 
Maintaining Order in the Classroom (x = 5.33) and H-3, Using a 
Multicultural Perspective (x = 6.38). 
Question 16 (1987-88) (This module helped me correct some lack of 
information) tabulated responses were the highest in PEMs C-1, Knowing 
Legal Rights and Responsibilities of Teachers (x = 7.52); D-1, Knowing 
Job Interview Techniques (x = 7.35); and F-3, Aiding Children of Low-
Income Families (x = 7.37). The lowest student ratings were found in 
PEMs I-l, Developing a Professional Self-Concept and an Integrated 
Personal/Professional Value System (x = 5.59) and L-2, Providing 
Enrichment Activities (x = 5.50). 
Students rated PEMs D-1, Knowing Job Interview Techniques (x = 7.67) 
and N-1, Fostering Positive Work Habits in Students (x = 7.22) the 
highest in Q17 (This module helped me improve a skill). The lowest means 
(x = 5.99) were reported for F-1, Communicating with Students of 
Different Abilities/Backgrounds and A-1, Developing a Philosophy of 
Education (x = 5.52). PEM T-1, Teaching about Global and Development 
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Education (Macintosti^ only) received a mean rating above eight in all 
questions. 
All academic majors reported a mean score of above six (but less 
than seven) for Q2 (I should be able to apply what I learned from the 
module to the classroom); child development majors reported a mean of 
6.95, the highest rating. Each category of majors rated Q8 (I completed 
at least one activity, read one resource, or did some other form of 
personal work suggested in the module) above seven. Physical education 
majors reported the highest mean score (7.57) for Q8 (Appendix M). 
All levels of year of students in college rated Q2 well above 6 
except for the "Other" category (x = 5.41). Seniors reported a mean 
score of 7.45 for Q8, but indicated a lower mean (5.87) for Q17. All 
class levels reported a mean rating well above 7 (but less than 8) for 
Q8. Sophomores and juniors had similar mean ratings for Q15 (x = 7.26 
and X = 7.29, respectively). Freshmen indicated the highest response for 
Q2 (X = 7.29) and the lowest for Q17 (x = 6.37). 
The above findings indicate that students generally thought the 
information was classroom applicable. All class levels who viewed a 
module completed an activity; seniors reported that their skills did not 
improve drastically. This could mean that seniors have already acquired 
most of the necessary skills during their teacher education 
preparation. 
Objective 3 The third objective for this study was to assess 
students' perceptions of the potential of PEHs as viable instructional 
tools, and to determine the variation in responses among academic majors 
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and year of student in college. Appendices R, S and T contain the 
summary statistics for forced-choice Q4, Q5, Q6, Q7 and Q9. 
Appendix R contains the results of student responses by PEMs groups. 
According to the Appendix, the "Content" PEM was rated highest (x = 
7.81). This question asked if the amount of time it took to work through 
the module was appropriate for the amount of value received. PEMs 
grouped under "Management" followed with a mean of 7.32, followed by the 
"Implementing Instructional Plans" group with a mean of 7.06 to this same 
question. 
Students' responses to Q5, Q6, Q7 and Q9 are shown in Appendix S for 
individual PEMs. Question 5 asked whether the module was interesting. A 
mean of 7.95 was reported for the "Content" PEM, followed by "Management" 
PEMs with a mean of 7.34. 
When asked whether the directions for working through the modules 
were clear, "Management" PEM respondents had a mean of 8.13. The 
"Content" respondents had a mean of 7.81. There was a lower mean 
score of PEMs under "Planning Skills" in Q4, Q5, and Q9 as well as PEMs 
under "Knowledge of Education" in Q4, Q5 and Q9 compared to other PEM 
groups. 
Question 7 attempted to address the "user friendliness" of the 
computer; it solicited a wide range of responses. The PEMs under 
"Management" topped the list with a mean of 8.02, followed by PEMs under 
"Implementing Instructional Plans" group and "Content" module with means 
of 7.90 and 7.81, respectively. Except for the PEM under "Content," with 
a response mean of 8.05 to Q9, the rest of the PEM groups received low 
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mean ratings with the "Knowledge of Education" respondents indicating a 
low "user friendliness" (mean of 5.96). 
Students' responses were also computed according to PEMs in Q4, Q5, 
Q6, Q7 and Q9. Appendix S contains the summary statistics. Question 4 
asked students if the amount of time it took to work through the module 
was appropriate for the amount of value derived. This question was rated 
highest in PEMs H-4, Working with Members of Diverse Racial/Ethnic/Social 
Groups (X = 7.81); D-1, Knowing Job Interview Techniques (x = 7.52); S-2, 
Using a Variety of Techniques to Minimize Disruptive Behavior (x = 7.64); 
and S-1, Maintaining Order in the Classroom (x = 7.28). The lowest mean 
ratings came from PEMs G-1, Using Computer-Assisted Instruction (x = 
6.05); and C-3, Distinguishing the Responsibilities of Local/State/ 
Federal Governments Regarding Education (x = 6.03) (Appendix S). 
Question 5 asked students if the module was interesting. The 
highest mean ratings for this question were found in PEMs H-4, Working 
with Members of Diverse Racial/Ethnic/Social Groups (x = 8.13); D-1, 
Knowing Job Interview Techniques (x = 7.87); R-1, Adjusting Physical 
Setting to Student Needs (x = 7.77); and S-2, Using a Variety of 
Techniques to Minimize Disruptive Behavior (x = 7.71). The lowest mean 
ratings appeared in PEMs B-4, Knowing the Influences of Community and 
Nation on School Curriculum (x = 5.93); A-1, Developing a Philosophy of 
Education (x = 6.14); and C-3, Distinguishing the Responsibilities of 
Local/State/Federal Governments Regarding Education (x = 6.29). It 
appeared that these modules were less interesting, but on the average, 
they were not rated extremely low. 
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Question 6 asked if the directions for working through the modules 
were clear. PEH H-4, Working with Members of Diverse Racial/Ethnic/ 
Social Groups was the highest (x = 9.03). Rating was very good not only 
because of the mean but the low variability (1.33) indicates more 
agreement. Other highly rated PEMs for this question were 0-1, 
Reinforcing Learner Involvement (x = 8.40) and S-1, Maintaining Order in 
the Classroom (x = 8.20). 
When asked if they felt the computer was user friendly (Q7), 
generally all PEMs had a high mean rating. Among the higher rated PEMs 
were S-1, Maintaining Order in the Classroom (x = 8.28); O-l, Reinforcing 
Learner Involvement (x = 8.45); and D-1, Knowing Job Interview Techniques 
(X = 8.19). PEMs were not rated very low for this question (Appendix S). 
Finally, Q9 asked about computer involvement and interaction. The 
highest mean ratings were found in PEMs H-4, Working with Members of 
Diverse Racial/Ethnic/Social Groups (x = 6.92) and R-1, Adjusting 
Physical Setting to Student Needs (x = 6.92). Lowest-rated PEMs included 
B-1, Recognizing the Impact of Social Class in Educational Settings (x = 
5.47) and A-1, Developing a Philosophy of Education (S = 5.50). The 
range of these means suggests that more interactive capabilities are 
wanted. 
When responses were compared by academic major, Q4 was rated highest 
among child development majors (x = 7.25), but all majors rated the 
question with a mean of about 7. Question 6 was also highly rated among 
child development majors, but there was not much difference among mean 
ratings. Secondary education majors' mean rating for Q9 was 5.86, but on 
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average, this question was rated 6 on a 10-point scale. The computer 
programs obviously may need to be updated. A program with more 
interactive capabilities would be desirable (Appendix T). 
As for year in college freshmen, sophomores, juniors, seniors, and 
"Other" rated Q6 and Q7 higher. Most means for Q4, Q5, Q6, Q7, and Q9 
were consistently between 6 and 7. Table 4 contains the average time (in 
minutes) respondents spent on each PEM and a summary of time spent for 
each group of PEMs. The table indicates that respondents spent an 
average of 57.76 minutes on the PEM under "Content," followed by PEMs 
under the group "Implementing Instructional Plans" (x = 44.07 minutes). 
PEMs under "General Teaching Skills" and "Planning Skills" had mean 
scores of 41.52 and 41.32 minutes. Generally, PEMs listed under the 
group "Management" took the shortest amount of time to view (x = 36.65 
minutes). The findings revealed that the "Content" PEM took the longest 
time to complete. Also, this PEM has had favorable ratings in most of 
the findings of this study. The length of time that it takes to complete 
the PEM does not appear to be a negative factor. Data collected were 
also analyzed according to time spent on individual PEMs. 
According to Table 4, PEMs P-1, Diagnosing and Prescribing for 
Individual Needs; T-1, Teaching about Global and Development Education 
(Macintosl^ only) and H-1, Fostering Creative and Critical Thinking 
topped the list with average mean scores of 61.40, 57.76, and 56.17 
minutes, respectively. PEMs D-2, Knowing the Characteristics of Major 
Teacher Organizations; G-3, Integrating Resources from Groups Outside of 
School; and C-3, Distinguishing the Responsibilities of Local/State/ 
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Table 4. Frequencies and mean for time spent (in minutes) on PEM groups 
and individual PEMs 
Group N Mean 
Content 21 57.76 
Implementation Planning 101 44.07 
General Teaching Skills 601 41.52 
Planning Skills 91 41.32 
Knowledge of Education 1070 38.22 
Management 227 36.65 
PEM 
No. PEM title N Mean 
Diagnosing and prescribing for individual needs P-1 
T-1 
D-1 
D—5 
L—1 
Q-1 
J—1 
I-l 
Teaching a^ut global and development education 
(Macintosl^ only) 
students 
Knowing job interview techniques 
Knowing trends and issues within the teaching 
profession 
5 
21 
145 
19 
Involving students in the learning process 20 
Applying management models to student needs 5 
Selecting and generating instructional objectives 21 
Developing a professional self-concept and an 17 
integrated personal/professional value system 
61.40 
57.76 
H-•1 Fostering creative and critical thinking 65 56. 17 
G-•4 Preparing curriculum materials 18 51. 67 
M-•1 Applying theories of learning to the classroom 4 51. 00 
S-•4 Designing programs for behavior change 11 50. 00 
C-•2 Knowing legal rights and responsibilities of 25 49. 92 
48.16 
47.84 
46.65 
46.00 
45.24 
45.18 
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Table 4. (Continued) 
PEM 
No. PEM title N Mean 
1-2 Practicing professional ethics 3 45.00 
Q-1 Reinforcing learner involvement 40 44.85 
M-2 Helping students work individually and in small 19 44.42 
or large groups 
E-1 Working with faculty, staff and resource persons 16 43.94 
G-2 Using educational simulations 3 43.33 
C-1 Knowing legal rights and responsibilities of 69 43.32 
teachers 
R-1 Adjusting physical setting to student needs 39 43.28 
B-5 Knowing historic and contemporary goal statements 9 42.22 
F-1 Communicating with students of different 146 41.53 
abilities/background 
K-1 Planning for individuals with diverse abilities 21 41.38 
F-3 Aiding children of low-income families 82 41.23 
E-2 Working with parents through parent-teacher 71 40.54 
conferences 
A-1 Developing a philosophy of education 203 39.53 
N-1 Fostering positive work habits in students 33 39.46 
G-1 Using computer-assisted instruction 37 38.47 
J-3 Planning to questioning strategies 12 37.08 
B-2 Knowing the ethnic minority diversity/ 79 36.20 
background of American society 
F-2 Using a variety of interactional styles 46 36.20 
B-1 Recognizing the impact of social class in 118 35.81 
educational settings 
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Table 4. (Continued) 
PEM 
No. PEM title N Mean 
D-4 Knowing sources to prevent or alleviate teacher 46 35.74 
burnout 
B-4 Knowing the influences of community and nation 42 35.67 
on school curriculum 
H-4 Working with members of diverse racial/ethnic/ 31 34.84 
social groups 
S-3 Intervening in conflict situations 15 34.33 
S-2 Using a variety of techniques to minimize 48 34.02 
disruptive behavior 
S-1 Maintaining order in the classroom 109 33.98 
B-3 Knowing the ethnic minority diversity/background 72 33.94 
of American society 
H-2 Identifying multicultural/nonsexist elements 32 33.81 
in education 
L-2 Providing enrichment activities 6 33.33 
A-2 Knowing current research on effective teaching 19 33.05 
J-2 Planning to achieve goals and objectives 11 33.00 
H-3 Using a multicultural perspective 21 32.29 
C-3 Distinguishing the responsibilities of local/ 29 30.10 
state/federal governments regarding education 
D-3 Gaining job satisfaction among teachers 13 29.86 
G-3 Integrating resources from groups outside of 13 29.86 
school 
D-2 Knowing the characteristics of major teacher 26 28.73 
organizations 
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Federal Governments Regarding Education took respondents less time to 
complete with average mean scores of 28.73, 29.86 and 30.10 minutes, 
respectively. The amount of time was also computed according to year of 
student in college, major of students, and by year the data were 
collected. 
Table 5 shows the average time spent on PEMs by academic major. The 
"Other" major category spent the most amount of time to complete the 
modules time spent = 42 minutes. Child development majors took the least 
amount of time (x = 36 minutes). Generally, it took the "Other" category 
of students more time to complete the assignment as compared to readily 
definable freshmen, sophomores, juniors and seniors. However, students 
in the freshman class category spent the least amount of time, an average 
of 34.85 minutes, followed by seniors with a mean score of 39.80 (Table 
5). 
When time was computed according to the year the data were 
collected, the results indicated that it took students of 1988 an average 
of 46.16 minutes to complete the PEMs. In 1986, compared to students of 
1986 with an average time of 33.81 minutes. However, students of 1987 
spent an average of 42.75 minutes. 
Objective 4 The fourth objective of this study was to compare 
student perceptions of PEMs in Version I (modules developed by 1986) with 
Version II (modules available in 1987-88, which included old, revised and 
new modules). To report the findings for this objective, responses for 
1986 (Version I) were compared to the average mean responses for 1987-
1988 (Version II). Version I represented the modules available in 1986. 
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Table 5. Frequencies and mean time spent on PEMs by year student took 
the survey, academic major and year of student in college 
Year N Mean 
1988 604 46.16 
1987 532 42.75 
1986 975 33.81 
Major N Mean 
Others 322 41.93 
Secondary education 719 39.74 
Elementary education 875 39.38 
Child development 105 36.46 
Physical education 90 35.99 
Class N Mean 
Freshmen 472 34.85 
Sophomores 888 41.21 
Juniors 452 41.07 
Seniors 278 39.80 
Others 21 43.91 
Version II represented the old, new, and revised versions of PEMs. Also, 
year 1987 versus year 1988 after the version is examined. It is 
important to compare versions to find if the revised PEMs were considered 
better written than the first group of PEMs, according to student 
ratings. 
Appendix I shows the mean responses for forced-choice Q1 (1986), Q1 
(1987-88), Q3, QIO, Qll, Q12, Q13 and Q14. These questions related to 
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the general contribution of PEMs to the students' growth and development. 
While comparing 1986 means to 1987-88 average means, there appeared to be 
little difference in student responses to these questions. 
Appendix M presents the 1986 and 1987-88 average mean responses to 
forced-choice question Q2, Q8, Q15, Q16 (1986), Q16 (1987-88) and Q17 
which relate to the ability of PEMs to improve students' knowledge, 
skills, and professional attitudes. While comparing mean responses to 
these questions, it appeared questions were rated very similarly. No 
major differences occurred in the 1986 ratings when compared to the 1987-
88 ratings. 
Appendix T presents the mean responses to forced choice Q4, Q5, Q6, 
Q7, Q9, which relate to PEMs as viable instructional tools. In 
comparison, there appeared to be no major differences between mean 
ratings for the 1986 version and the revision year version of 1987-88. 
Students responded similarly to questions all three years. 
Objective ^  The fifth and last objective of the study aims at 
distinguishing the "poorer" PEMs from the "better" PEMs. Student mean 
ratings to forced-choice Q1 (1986), Q1 (1987-88), QIO, Q16 (1986), Q16 
(1987-88), Q5, Q9 and Q17, were used to assist in making this distinction 
(Appendices G, H, K, L, R and S). 
These questions were chosen because of their insight into the 
desirability of the PEMs as viable instructional tools according to 
student perceptions. For example, Q1 (1986-1987), and QIO and Q16 (1986-
88) relate to information gained. Question 5 relates to interest. 
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Question 9 relates to the degree of students' involvement, and Q17 
relates to professed skills gained. 
For Q1 (1986) (I acquired meaningful information and material from 
the module that I should be able to apply in the classroom), PEMs in the 
"General Teaching Skills" group were rated highest by students with a 
mean of 7.73 (N=216), followed by the "Management" group with a mean of 
7.61 (N=110), succeeded by the "Implementing Instructional Plans" PEM 
group with a mean of 7.57 (N=23). The lowest rated PEM group was 
"Knowledge of Education," with a mean of 6.39 (N=648) (see Appendix 6). 
Students felt that all PEM groups except the "Knowledge of Education" 
group had meaningful information and that they could apply what they 
learned in the classroom. 
Appendix H also shows the mean ratings of questions by individual 
PEMs. Question 1 (1986) was rated highest by students for PEMs R-1, 
Adjusting Physical Setting to Student Needs (x = 8.42) followed by M-2, 
Helping Students work Individually and in Small or Large Groups (x = 
8.33); F-3, Aiding Children of Low-Income Families (x = 8.31); F-2, Using 
a Variety of Interactional Styles (x = 8.30); S-2, Using a Variety of 
Techniques to Minimize Disruptive Behavior (x = 8.25); and E-2, Working 
with Parents Through Parent-Teacher Conferences (x = 8.03). These PEMs 
provided meaningful and practical information. The lowest rated PEMs 
included D-5, Knowing Trends and Issues Within the Teaching Profession 
(X = 4.80); D-3, Gaining Job Satisfaction Among Teachers (x = 5.84); and 
D-2, Knowing the Characteristics of Major Teacher Organizations (x = 
5.92). 
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As far as Q1 (1987-88) (I acquired meaningful information and 
material from the module), the PEM mean for "Content" was highest (x = 
8.52), followed by the mean for "Implementing Instructional Plans" (x = 
7.32). "Management" PEMs tabulated responses revealed a mean of 7.26. 
Question 1 had the lowest mean (x = 6.75) among students who viewed the 
"Planning Skills" PEMs (see Appendix G). This is surprising because 
these PEMs should have the ability to assist prospective teachers in the 
preparation of lessons. 
Appendix H also shows the tabulated mean ratings of individual PEMs. 
Question 1 (1987-88) shows the highest means in PEM T-1, Teaching about 
Global and Development Education (Macintosl^only) (x = 8.52); D-1, 
Knowing Job Interview Techniques (x = 8.37); H=4, Working with Members of 
Diverse Racial/Ethnic/Social Groups (x = 8.22); C-1, Knowing Legal Rights 
and Responsibilities of Teachers (x = 7.65); and F-3, Aiding Children of 
Low-Income Families (x = 7.39). Clearly, students gained more meaningful 
information in these PEMs as compared to PEMs that were rated lower. 
Appendix H shows the lowest means for PEMs A-1, Developing a philosophy 
of Education (x = 5.97); B-2, Knowing the Ethnic Minority Diversity/ 
Background of American Society (x = 5.93); and K-1, Planning for 
Individuals with Diverse Abilities (6.72). 
Question 10 (The information section was very beneficial to me) mean 
ratings by PEM groups are shown in Appendix G. The "Content" category 
was again rated highest with a mean of 7.86 (N=21), followed by 
"Management" with a mean of 7.24 (N=231), then the "General Teaching 
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Skills" with a mean of 7.08 (N=609). The lowest PEM group "Planning 
skills" had a mean of 6.77 (N=92). 
Appendix H provides the mean responses for QlO according to 
individual PEHs. The highest means were reported for PEMs T-1, Teaching 
about Global and Development Education (Macintos^^only) (x = 7.86); F-3, 
Aiding Children of Low-Income Families (7.73); C-1, Knowing Legal Rights 
and Responsibilities of Teachers (7.71); C-2, Knowing Legal Rights and 
Responsibilities of Students (7.63); and R-1, Adjusting Physical Setting 
to Student Needs (7.53). The lowest means are found in PEMs B-4, Knowing 
the Influences of Community and Nation on School Curriculum (6.29); D-3, 
Gaining Job Satisfaction Among Teachers (6.52); A-1, Developing a 
Philosophy of Education (6.54); B-2, Knowing the Ethnic Minority 
Diversity/Background of American Society (6.64); and F-2, Using a Variety 
of Interactional Styles (6.57). 
Appendix K shows mean responses to Q16 (1986) (This module helped me 
to correct some lack of information or helped me improve a skill) for PEM 
groups. PEM groups "General Teaching Skills" and "Management" 
respondents reported means of 7.59 (N=10) and 7.28 (N=6), respectively. 
"Knowledge of Education" PEM group respondents reported the lowest mean 
of 6.62 (N=145). The "Knowledge of Education" PEMs were more 
theoretically based rather than for skill-building purposes. 
Appendix L lists individual PEMs and their mean responses for Q16 
(1986). The highest mean appeared in PEMs D-1, Knowing Job Interview 
Techniques (x = 7.96) (N=23) and C-1, Knowing Legal Rights and 
Responsibilities of Teachers (x = 7.47) (N=15). The lowest mean was 
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found in PEM D-3, Gaining Job Satisfaction Among Teachers (x = 5.73 
(N=30). Apparently, students felt this PEM needs to provide skill-
building information. 
Question 16 (1987-88) asked respondents if they were able to 
correct some lack of information based on what they learned from the 
PEMs. The "Content" PEM had the highest mean (x = 8.24) (N=21). A 
much lower response was indicated for "Implementing Instructional 
Plans" (x = 6.88) (N=88). The lowest mean reported was among the 
"Planning Skills" category (x = 6.24) (N=74) (see Appendix K). 
Students could have learned new information rather than corrective 
information. 
Appendix L lists Q16 (1987-88) responses by individual PEMs. 
According to the Appendix, PEMs T-1, Teaching about Global and 
Development Education (Macintosl^  only) (x = 8.52); H-4, Working with 
Members of Diverse Racial/Ethnic/Social Groups (S = 8.22); D-1, Knowing 
Job Interview Techniques (x = 8.37); C-1, Knowing Legal Rights and 
Responsibilities of Teachers (x = 7.65); and F-3, Aiding Children of Low-
Income Families (x = 7.39) had the highest means. The lowest means 
appeared in PEMs K-1, Planning for Individuals with Diverse Abilities 
(X = 6.72); B-2, Knowing the Ethnic Minority Diversity/ Background of 
American Society (x = 5.93); and A-1, Developing a Philosophy of 
Education (x = 5.97). Again, students may have learned new information 
about these topics. 
Appendix R shows the mean responses to Q5 (The module was 
interesting). Question 5 means were rated highest in "Content" PEM 
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(x = 7.95) and the "Management" group (x = 7.34). Responses to this 
question were lowest in PEM group "Planning Skills" (x = 6.60). The 
"Planning Skills" PEM group did not appear to be very interesting to 
students. Perhaps they associated the content of other PEM groups 
directly with classroom practices. 
Appendix S also provides mean responses to Q5 by individual PEMs. 
The highest rated responses appeared in PEMs H-4, Working with Members of 
Divers Racial/Ethnic/Social Groups; T-1, Teaching about Global and 
Development Education (Macintosl^ only); D-1, Knowing Job Interview 
Techniques; S-2, Using a Variety of Techniques to Minimize Disruptive 
Behavior; and C-1, Knowing Legal Rights and Responsibilities of Teachers, 
with means of 8.13, 7.95, 7.87, 7.71, 7.50 and 7.46; and F-3, Aiding 
Children of Low-Income Families, respectively. Lowest mean responses 
were denoted for PEMs G-4, Preparing Curriculum Materials; A-1, 
Developing a Philosophy of Education; and B-4, Knowing the Influences of 
Community and Nation on School Curriculum, with respective means of 5.85, 
6.14, and 5.93. 
Appendix R lists mean responses to forced-choice Q9 (The computer 
program involved me and seemed to create an interaction or dialog with 
me). The highest means appeared in PEM groups "Content" (x = 8.05), 
followed by "Management" (6.53). The means were rather low, with the 
lowest response found in PEM group "Knowledge of Education" (5.96). More 
computer involvement and interactive capabilities are wanted in these 
groups. 
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As far as individual PEMs, Appendix S shows that Q9 had the highest 
means in PEMs T-1, Teaching about Global and Development Education 
(Macintosl^ ^ only) (8.05) and H-4, Working with Members of Diverse 
Racial/Ethnic/ Social Groups (7.16). The overall means were very low for 
this question, with the lowest means found in PEMs B-1, Recognizing the 
Impact of Social Class in educational Settings (5.47); A-1, Developing a 
Philosophy of Education (5.50); B-2, Knowing the Ethnic Minority 
Diversity/Background of American Society (5.78); and 0-1, Reinforcing 
Learner Involvement (5.87). 
The last question used to address objective 5 was forced-choice Q17, 
which asked if the module helped students improve a skill. Respondents 
of PEM T-1 rated this question with a mean of 8.10, followed by the 
"Management" group (x = 6.64). The low mean responses were indicated in 
PEM groups "Planning Skills" (x = 6.09) and "Knowledge of Education" (x = 
6.22) (see Appendix K). 
Appendix L shows the mean responses to Q17 by individual PEMs; T-1, 
Teaching about Global and Development Education (Macintoslr only) (x = 
8.10) had the highest rating, followed by D-1, Knowing Job Interview 
Techniques (% = 7.67). The lowest means appeared for PEMs F-1, 
Communicating with Students of Different Abilities/Backgrounds (x = 5.90) 
and A-1, Developing a Philosophy of Education (x = 5.52) (see Appendix 
L). Students could have gained new skills rather than improvement of 
skills. 
Summary of forced-choice responses Students perceived that PEMs 
generally contributed to their growth and development, although some were 
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perceived as being more beneficial than others. The number of students 
who used each of the PEMs and the mean ratings were the determining 
factors used to analyze student perceptions. 
Students perceived they received the most general contributions and 
benefits from the "Content" and "General Teaching Skills" PEM groups. 
PEMs T-1, Teaching about Global and Development Education and R-1, 
Adjusting Physical Setting to Student Needs, were indicated as having 
been the single modules which were most beneficial. 
The PEM groups perceived as having the greatest ability to improve 
students' knowledge, skills and attitudes were "Content" and 
"Management." Individually, PEMs T-1, Teaching about Global and 
Development Education and Q-1, Applying Management Models to Student 
Needs, were considered as having the most ability to improve learning. 
As far as having the potential to be viable instructional tools, PEM 
groups "Content" and "Management" were the highest rated. The top rated 
individual PEMs in this area were H-4, Working with Members of Diverse 
Racial/Ethnic/Social Groups and 0-1, Reinforcing Learner Involvement. 
Students did not perceive a major difference between Version I and 
Version II. However, the better PEM groups, according to student 
perceptions, were "General Teaching Skills" and "Content." They liked 
PEMs T-1, Teaching about Global and Development Education; R-1, Adjusting 
Physical Setting to Student Needs; F-2, Using a Variety of Interactional 
Styles; and D-1, Knowing Job Interview Techniques, among others. 
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Open-ended responses 
This section contains the open-ended responses that were used with 
objectives 1 through 4. The responses are reported according to 
objectives. 
Objective 1. Objective 1 was to assess students' perceptions of 
the PEMs' general contributions and benefits to their own growth and 
development, and to determine the variation in responses among academic 
majors and year of students in college. 
Open-ended Q8 asked what students thought about the modules. Of the 
total "Content" group respondents, 75 percent said that the modules were 
interesting, worthwhile, informative, and convenient. The "General 
Teaching Skills" PEM group (64.14 percent) and the "Implementation of 
Instructional Plans" group respondents (61 percent) gave the same type of 
answers. Students who chose the "Knowledge of Education" PEM group (13 
percent) said they thought the modules were helpful learning tools for 
reinforcement or review. Fifteen percent of the students who used the 
"Management" PEM groups said the modules were a good method for future 
teachers and those presently teaching to learn unfamiliar information. 
Comparatively, approximately nine percent of the "Knowledge of Education" 
and eight percent of the "General Teaching Skills" group respondents 
indicated that the modules were a good method for future teachers and 
those presently teaching to learn unfamiliar information (Appendix J). 
Total responses for PEMs were tabulated for open-ended Q8 and are 
reported in Appendix J. The most frequent response (N=928 or 56 percent) 
was that the modules were interesting, worthwhile, informative and 
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convenient. Another 179 or 11 percent indicated that the modules were 
helpful learning tools for reinforcement or review. One hundred fifty-
five, or almost nine percent, of the students said that the modules were 
a good method for future teachers and those already teaching to learn 
unfamiliar information. Responses to open-ended Q8 were tabulated 
according to major and year of student in college. The data are reported 
in Appendix J. 
Four hundred eleven (58 percent) of the elementary education majors 
said the modules were interesting, worthwhile, informative and 
convenient, while 52.88 percent (N=321) secondary education majors and 
124 or 57.94 percent of the "Other" category said this. The elementary 
education majors (N=66 or 9.34 percent) felt the modules were a good 
method for future and present teachers to learn unfamiliar information, 
whereas eight percent (N=47 or 7.74 percent) of the secondary education 
majors gave a similar response. 
Appendix J also indicated responses according to year of student in 
college. At least half the students of each class level indicated that 
the modules were interesting, worthwhile, informative and convenient. 
They responded as follows: freshmen, N=215 or 52 percent; sophomores, 
N=381 or 57 percent; juniors, 201 or 59 percent; and seniors, 118 or 54 
percent. However, 60 (or 14.39 percent) of the freshmen said that the 
modules were helpful, interesting, worthwhile, informative and convenient 
learning tools for reinforcement or review, while 66 (or 10 percent) of 
the sophomores chose this response. 
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Objective 2 Objective 2 was to assess students' perceptions of 
the PEMs' ability to improve their knowledge, skills, and professional 
attitudes, and to determine the variation in responses among academic 
majors and year of student in college. 
Appendix N contains the results of responses to open-ended Q1 which 
asked students why they chose the module. Nine (or 56 percent) of the 
"Content" group respondents said they chose it because of extra 
credit/first choice or it was the only one available. Two hundred five 
(or 43 percent) of the students chose the "General Teaching Skills" 
category because it was interesting and they wanted to know more, while 
N=302 or 35 percent of the "Knowledge of Education" respondents indicated 
the same response. 
One hundred forty-eight or 17 percent of the students said they 
chose "Knowledge of Education" PEMs because they wanted to simplify some 
aspect of their college major or clarify information for a project or 
career. 
The most frequent (of the total) response (N=628) for open-ended Q1 
or about 38 percent were the modules seemed interesting and the students 
wanted to know more. Another 431 (or 25.81 percent) chose the modules 
because the information seemed useful, they were developing a philosophy 
of education, or it provided practical use in the classroom or personal 
lives. Five percent (N-90) chose the module because it would help them 
develop an awareness of cultural diversity in the classroom. 
Of the elementary education majors (N=259) or 37 percent chose the 
module because it seemed interesting and they wanted to know more, while 
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secondary education majors (N=251) concurred. Twenty-five (or 20 
percent) of the physical education majors and N=31 (or 40 percent) of the 
child development majors agreed. 
Freshmen (N-116) (28 percent) said they chose the module because the 
information seemed useful, they were developing a philosophy of 
education, or it provided practical use in the classroom and/or personal 
lives. Two hundred fifty-five or 38 percent of the sophomores said they 
chose the module because it was interesting and they wanted more 
information; 132 or 38 percent of the juniors, and 76 or 35 percent of 
the seniors concurred. 
Appendix O presents the tabulated responses for open-ended Q5. This 
question asked students about attitudes they required. Of the students 
who used the "General Teaching Skills" PEMs, seven percent said they 
gained a more positive attitude toward diverse cultures/social classes, 
and four percent of the students who used the "Knowledge of Education" 
PEH group gave the same response. Five percent of the students who 
selected the "General Teaching Skills" PEMs said they became more 
empathetic for parents and students. About nine percent of the students 
who viewed the "Knowledge of Education" PEH group said they developed a 
more positive attitude towards teaching, and 12 percent who used the 
"General Teaching Skills" responded correspondingly. 
Of the total responses to open-ended Q5, nine percent of the 
students said that they gained a more positive attitude toward teaching 
(which was the most frequent response). Four percent said they gained an 
awareness of the impact of social class on education and the teacher's 
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role. Finally, four percent said they gained a more positive attitude 
toward diverse cultures/social classes. It appears the modules were 
helpful tools that enlightened students' professional as well as personal 
attitudes. 
Appendix O presents summarized results of responses to open-ended QS 
according to major and year of students in college. In this appendix, 
five percent of the elementary education majors said they gained a more 
positive attitude toward diverse cultures/social classes, and three 
percent of the secondary education majors indicated the same response. 
The elementary education (nine percent), secondary education (eight 
percent), and "Other" (10 percent) majors agreed that they gained a more 
positive attitude toward teaching. 
In Appendix O, five percent of students in each group (year of 
student in college) indicated they gained a more positive attitude toward 
diverse cultural social classes, except for sophomore students; three 
percent denoted the same response. Five percent of the freshmen said 
they gained an awareness of impact of social class on education and the 
teachers' role; only about two percent of the seniors indicated the same 
response. Nine percent of each group revealed that they gained a more 
positive attitude toward teaching, except for seniors; six percent 
agreed. 
Open-ended Q6 asked about the skills students improved as a result 
of viewing the modules. Among the responses to the "General Teaching 
Skills" PEH group, six percent said they learned classroom/group 
management skills, while 16 percent of the "Management" group students 
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and 23 percent of the "Implementation of Instructional Plans" group 
respondents gave this scime response. Eight percent of both the "General 
Teaching Skills" and the "Knowledge of Education" (eight percent) group 
users said they improved/gained computer skills. Ten percent of those 
who selected the "Knowledge of Education" PEH group said they learned how 
to interact in interviews and conferences. Twenty-eight percent of the 
"Management" group respondents said they learned preventive discipline/ 
stress measures, while three percent of students who chose the "Knowledge 
of Education" group agreed (Appendix P). 
Of the total responses for open-ended Q6, eight percent indicated 
that they learned teaching techniques for different ability groups or 
backgrounds. Seven percent indicated that they gained or improved 
computer skills. Still, seven percent reported gaining interview and 
conference skills. These statistics indicate the students perceived they 
did improve various skills. 
Six percent of the secondary education majors said they learned 
classroom/group management skills, but seven percent of the elementary 
education majors indicated the same response. Two percent of the 
elementary education majors said they gained planning skills, and ten 
percent of the elementary education majors said they learned teaching 
techniques for different ability group/backgrounds. Six percent of the 
secondary education majors concurred. 
Approximately four percent of the freshmen, sophomores and juniors 
said they learned about helpful resources, related courses and 
activities; nine percent of the seniors said this. Consistently, at 
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least 30 percent of all class levels said they learned new information 
that helped them to understand new ideas, except again, the seniors, 
whose percentage for this response was lower (27 percent). 
Appendix Q presents the results of open-ended Q7, which asked 
students about the concepts learned by PEH groups. Over 20 percent of 
each PEH group respondents said they learned new information that helped 
them to understand new ideas. However, the "Knowledge of Education" 
group respondents gave a higher percentage (over 33 percent) and the 
"Content" users reported the highest percentage (over 56 percent) for 
this response. About five percent of the "General Teaching Skills" 
respondents said the modules reinforced familiar concepts, while over 
eight percent of the "Knowledge of Education" group responded in like 
fashion. 
Total responses to open-ended Q7 revealed that 32 percent indicated 
that they learned new information which helped them to understand new 
ideas; five percent reported they became familiar with helpful resources, 
related courses and activities; and over seven percent said they 
reinforced familiar concepts. 
Secondary education majors (35 percent) most frequently denoted they 
learned new information which helped them to understand new ideas, while 
elementary education majors (30 percent) chose a similar response. This 
response was the most popular response for all majors. 
According to year of student in college, over seven percent of the 
freshmen and six percent of the sophomores said they learned classroom/ 
group management skills. There were no responses given by the "Other" 
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category. Five percent of the freshmen and sophomores said they learned 
preventative discipline/stress measures; seven percent of the juniors 
selected the same response. 
Objective 2 Objective 3 was to assess students' perceptions of 
the PEHs' potential as viable instructional tools, and to determine the 
variation in responses among academic majors and year of student in 
college. Open-ended Q2 asked if the deadline for completing the module 
and its evaluation form was realistic. Responses according to PEH groups 
revealed that over 88 percent of the respondents answered "yes" (Appendix 
U). Of the total responses (N=1633), only 6 percent of the students 
indicated that the deadline for completing the module and its evaluation 
form was not realistic for their time schedule (Appendix U). Over 90 
percent of each academic major respondents indicated that the deadline 
for completing the module and its evaluation form was realistic for their 
time schedule. Responses to open-ended Q2 (N=1633) revealed over 90 
percent of all groups answered "yes." Ninety percent of freshmen, 
sophomores, juniors and seniors concurred. 
Open-ended Q3 asked students what they liked about this module. 
Appendix V shows the tabulated responses by PEM groups, major, and year 
of student in college. The respondents of the "Content" PEH liked the 
information and/or user friendliness of the computer, with a 75 percent 
response rate. Twenty-five percent of all PEM groups said this. Twenty-
three percent of the respondents who viewed the "General Teaching Skills" 
said they liked group topics, organization, clear objectives and easy 
instructions. Twenty percent of the other PEH group respondents agreed. 
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Fourteen percent of the students who worked with the "General Teaching 
Skills" PEM category liked the references, resources, related courses and 
introduction; 18 percent in the "Management" group concurred. Thirteen 
percent of the "General Teaching Skills" group's respondents said they 
liked the practical examples because they made them think, while only 
four percent of "Knowledge of Education" group respondents mirrored that 
viewpoint. Students generally liked the modules. 
Of the total responses (N=1633) for open-ended Q3, 35 percent 
indicated that they liked the information and/or the user friendliness of 
the computer. Twenty-three percent indicated they liked the topic, 
organization, clear objectives or easy instruction. Fourteen percent 
liked the references, resources, related courses and/or introduction 
sections of the modules. 
Appendix V shows the tabulated responses of open-ended Q3 according 
to major and year of student in college. Thirty percent of all majors 
liked the information and/or user friendliness of the computer. Three 
percent of the elementary education majors indicated that they liked the 
short amount of time it took to complete the modules and/or working at 
their own pace, while six percent of the secondary education majors gave 
the same response. The most popular response of all majors, except 
physical education majors, was that they liked the topic, organization, 
clear objectives or easy instructions. 
Thirty percent of both freshmen and sophomores commented that they 
liked the information and/or user friendliness of the computer. Eleven 
percent of each class level reported they enjoyed the references. 
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resources, related courses or introduction, except for freshmen. 
Seventeen percent of the freshmen gave the same response. Twenty-three 
percent of the freshmen, sophomores, and juniors said they liked the 
information and/or user friendliness of the computer, while 19 percent of 
the seniors concurred. 
Appendix W indicates the analysis of open-ended Q4 according to PEH 
group. This question asked students what could be improved. Thirteen 
percent of the "General Teaching Skills" respondents said that the 
directions (printer, entering disk, key usage); 15 percent of the 
"Implementing Instructional Plans" group, and only nine percent of the 
"Knowledge of Education" group students gave the same response. Almost 
12 percent of the "General Teaching Skills" group respondents indicated 
that the module was acceptable the way it was, while 15 percent of the 
"Knowledge of Education" group respondents thought the module needed no 
changes. Thirty-four percent of the "Management" group respondents said 
they wanted more activities, information, practical examples, questions, 
resources, games and simulations, while 21 percent of the "Knowledge of 
Education" and 18 percent of the "General Teaching Skills" group 
indicated this response. Of the total responses, 355 or 21 percent said 
that more activities, information, practical examples, questions, 
resources, games and simulations could be added. Twelve percent (or 216) 
commented that the modules were fine the way they were. 
Appendix W shows that the most common response for all majors was 
that more activities, information, practical examples, questions, 
resources, games and simulations could be added. Fifteen percent of the 
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secondary education majors and 10 percent of the elementary education 
majors indicated they thought more current or detailed information should 
be added to the modules. Sixteen percent of the elementary education 
majors said that the modules were fine the way they were, while only 11 
percent of the secondary education reported the same response. 
According to year of student in college (Appendix W), freshmen, 
sophomores, and seniors (20 percent each) commented that more activities, 
information, practical examples, questions, resources, games and 
simulations could be added. Fifteen percent of the juniors, and nine 
percent of the freshmen thought that the modules were fine the way they 
were. 
Objective 4 Objective 4 compared students' ratings of PEMs in 
Version I (modules developed by 1986) with Version II (modules available 
in 1987-88, which included old, revised and new modules). Open-ended 
responses were also included in comparing students' perceptions of PEMs 
according to versions of PEMs. Open-ended Q8 related to the general 
contribution of PEMs to students' growth and development. When asked 
what they thought about the modules, 38 percent of those responding to 
Version I said the modules were interesting, worthwhile, informative, and 
convenient. About 65 percent of Version II respondents gave the same 
response. A much larger percentage of students felt this way (see 
Appendix J). 
Open-ended Ql, Q5, Q6 and Q7 related to choice of PEM by student, 
and the ability of PEMs to improve students' knowledge, skills and 
professional attitudes. Open-ended Ql asked, "Why did you choose this 
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particular module?" Thirty percent said the information seemed useful 
and helped them develop a philosophy/provide use in the classroom/or 
personal lives, while only 23 percent of Version II respondents gave the 
same response. Approximately 31 percent of Version I respondents said 
the modules amplified some aspect of college major/information/project/ 
career, as compared to 41 percent of Version II respondents who gave the 
same response (Appendix N). 
Open-ended Q5 (Appendix O) asked students about the attitudes they 
acquired. About three percent of the respondents who answered the 
question (Version I) said they gained a positive attitude toward 
teaching. In Version II, a much higher average percentage of respondents 
concurred. 
Open-ended Q6 (Appendix P) asked students about improved skills. 
Three percent of Version I respondents said they learned how to interact 
in interviews and conferences. Interestingly enough, the Version II 
response rate increased eight percent with the same response. Eight 
percent of Version I respondents said they learned how to incorporate 
multiculturalism in the classroom, while only two percent of Version II 
respondents said this—a significant decrease. That is significant 
because multiculturalism is a growing phenomenon in our schools and 
society. Another response related to skills appeared between the two 
versions. Six percent of Version I respondents said the modules improved 
teaching techniques for different ability groups/backgrounds, while a 
larger percentage of Version II respondents (about nine percent) mirrored 
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this opinion. Perhaps teacher education students are growing more 
interested in learning teaching techniques. 
Open-ended Q7 (Appendix Q) asked about concepts learned according to 
version or year revised. Version I respondents (41 percent) said that 
they learned new information which helped them to understand new ideas. 
Twenty-six percent of Version II respondents gave a similar response. 
Open-ended Q2, Q3, and Q4 (Appendices U, V, W) relate to PEMs as 
viable instructional tools. When asked if the deadline for completing 
the module and its evaluation form were realistic for the students' time 
schedule, 90 percent of Version I respondents (as compared to 93 percent 
of Version II respondents) said yes. Data in Table 4 indicate it took 
Version I respondents 34 minutes to complete a module; Version II 
respondents averaged 44 minutes to complete a module. 
Open-ended Q3 asked the respondents what they liked about the 
module. Eighteen percent of the Version I respondents said they liked 
the topic, organization, clear objectives and easy instructions. A 
higher percentage (26 percent) of Version II respondents gave the same 
response (Appendix V). 
Open-ended Q4 asked what could be improved. Eighteen percent of 
Version I respondents said the module was acceptable the way it is. A 
lower percentage (10 percent) of Version II respondents agreed. It 
appears that respondents of 1986 enjoyed the modules more as they were 
(Appendix W). 
More current detailed information was wanted by Version I 
respondents (8.25 percent). A larger percentage (14) of Version II 
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respondents agreed. Twenty-four percent of Version I respondents said 
more activities, information, practical examples, questions, resources, 
games, and simulations should be added. 
Research Questions and Findings of Statistical Significance 
The following research questions were developed (from the objectives 
of the study) to guide the research inquiry: 
1. What are the general contributions and benefits of PEHs to 
students' growth and development? Is there variation in 
responses among academic majors and year of student in 
college? 
2. Does viewing the PEMs result in the acquisition of knowledge, 
skills and/or attitudes by teacher education students? Is there 
variation in responses among academic majors and year of student 
in college? 
3. What are students' perceptions of the PEHs as viable 
instructional tools? Is there variation in responses among 
academic majors and year of student in college? 
4. Do ratings differ between the PEMs according to Version I 
(modules developed by 1986) and Version II (modules made 
available in 1987-88, which included old, revised and new 
modules)? How do the ratings compare according to the year the 
survey was taken? 
5. Which are the "better" and "poorer" modules? 
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Forced-choice responses 
Research question ^  Research question 1 asks What are the 
general contributions and benefits of PEMs to students' growth and 
development? Is there variation in responses among academic majors and 
year of student in college? 
Forced-choice responses for questions 1 (1986), 1 (1987-88), 3, 10, 
11, 12, and 13 were used for this analysis. Table 6 shows significant 
F-values chart for forced-choice questions. Table 6 shows a significant 
difference at the .01 level between PEM group and Q1 (1986), which asked 
if the student acquired meaningful information and material from the 
module and if he/she would be able to apply it to the classroom. The 
"General Teaching Skills" PEM group received the highest rating (x = 
7.73), followed by the "Management" group (x = 7.61). The "Knowledge of 
Education" category received the lowest mean rating of 6.39 (see Appendix 
G). 
There was a significant difference for the group at the .01 level 
for Q1 (1987-88), which asked if the student acquired meaningful 
information and material from the modules. The "Content" PEM group 
respondents reported the highest mean rating for this question (x = 
8.52), followed by "Implementing Instructional Plans" with a mean of 
7.32. The lowest mean of 6.93 was reported for the "General Teaching 
Skills" group (see Appendix 6). The "General Teaching Skills" PEM group 
mean rating dropped in 1987-88. 
A significant difference at the .01 level exists for Qll in 
relationship to PEM group (see Table 6). Question 11 asked if the 
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Table 6. Significant F-valuea for ANOVA for forced-choice question 
responses according to version, year student took survey, PEM 
groups, individual PEMs, year and major of student in college 
Question Version Year 
PEM 
group PEMs 
Year of 
student 
in 
college 
Academic 
major 
Q1 (1986) NA NA 19.60** 1.46* 1.26 0.47 
Q1 (1987-88) NA 8.99* 2.32** 2.17** 2.64* 4.41** 
Q2 (1987-88) NA 5.88* 5.88** 2.02 2.33* 3.72** 
Q3 0.26 5.20* 1.80 2.94** 2.99* 3.51** 
Q4 0.71 6.45** 3.39** 1.62** 1.94 4.31** 
Q5 0.04 7.39** 4.80** 2.75** 2.19 4.28** 
Q6 0.21 12.50** 1.62 1.05 1.17 3.78** 
Q7 3.54 17.70** 1.08 1.13 0.36 1.17 
Q8 27.30** 4.05** 3.62** 1.36* 0.07 1.57 
Q9 1.54 3.89** 4.19** 1.43* 1.79 6.07** 
QIO 0.622 10.20** 1.80 1.59** 3.92** 5.14* 
Qll 0.67 11.20** 3.62** 1.76** 3.65** 4.70** 
Q12 0.14 5.75* 6.06** 1.32 0.79 4.08** 
Q13 0.02 0.20 3.73** 1.39 4.46** 3.84** 
Q14 0.74 0.89 1.14 1.23 2.01 3.83** 
Q15 0.00 2.23 10.25** 2.54** 4.58** 2.64* 
Q16 (1986) NA NA 3.37** 1.71** 0.26 1.60 
Q16 (1987-88) 0.20 3.84** 2.33* 1.97** 1.39 3.65** 
Q17 NA 6.37** 2.22* 2.15** 1.57 2.35* 
'•'Indicates significant differences at alpha = .05 level. 
**Indicates significant differences at alpha = .01 level. 
resource section was beneficial to the student. It was rated highest by 
the "Content" PEM group respondents (x = 8.00), followed by the 
"Management" group (x = 5.96), and the "Implementing Instructional Plans" 
PEM group with a mean of 5.41. Except for the "Content" PEM, there 
appeared to be little difference between the somewhat low mean ratings 
among PEM groups. Student ratings suggest that the resource sections 
need improvement in order to be more beneficial. 
Table 6 also denotes a significant difference at the .01 level for 
Q12 and PEM groups. This question asked about the activity section of 
the module. It was rated highest in the "Content" category (x = 8.43), 
followed by a lower rating of 6.61 of the "General Teaching Skills" 
category. The activity sections in the PEM groups need updating and 
perhaps more challenging activities. 
Question 13 asked about related courses section of the modules. In 
Table 6 there is a significant difference at the .01 level for Q13 and 
PEM groups and academic major. Respondents rated this question highest 
in the "Content" PEM with a mean of 6.60, followed by the "Management" 
PEM group (x = 6.43). The lowest rating for this question was found in 
the "Knowledge of Education" PEM group with a mean of 5.73. The overall 
rating for this question was comparatively low among all PEM groups (see 
Appendix G). The related courses section could be improved by 
summarizing the objectives of the courses, or it could be substituted 
with another feature. As far as academic major, the mean ratings ranged 
from 5.60 to 6.04. Each major perceived that the related courses section 
of the modules could be improved. 
Question 14 asked students if the section on resource persons was of 
real value. There was a significant difference found at the .01 level 
for academic major (see Table 6). All academic majors' mean ratings 
ranged from 4.33 to 5.63. Students perceived this section of the modules 
as not very useful to them (Appendix I). 
Appendix H presents the frequencies, means, and standard deviations 
for individual PEMs. Table 6 shows significant difference at the .05 
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level for Q1 (1986) (see Appendices C and H). The highest mean ratings 
were for PEMs R-1, Adjusting Physical Setting to Student Needs (x = 
8.42); F-3, Aiding Children of Low Income Families (8.31); and S-1, 
Maintaining Order in the Classroom (x = 7.11). The lowest rating 
appeared in J-1, Selecting and Generating Instructional Objectives 
(X = 5.60). PEMs with a mean of 5.60 and less need to be examined so 
that they can provide more meaningful and practical information to 
students. 
Question 1 (1987-88) (I acquired meaningful information and material 
from the module) had a significant difference level of .01. The highest 
ratings for this question were found in PEM T-1, Teaching about Global 
and Development Education (Macintosl^ o^nly) fS = 8.52) and PEM D-1, 
Knowing Job Interview Techniques (x = 8.37). Comparatively, a low mean 
appeared in PEM A-1, Developing a Philosophy of Education (x = 6.75). 
Overall, the PEMs in 1987-88 did a good job of supplying meaningful and 
practical information to students. However, PEMs with a mean of 6.75 or 
less should be examined for the clarity of their content (Appendix H). 
Question 3 (I personally benefited from using the module (whether or 
not I can apply these benefits directly in the classroom) was significant 
in its relationship with PEMs at the .01 level. This question was rated 
highest in PEMs D-1, Knowing Job Interview Techniques (x = 8.34) and by 
T-1, Teaching about Global and Development Education (Macintost^only) 
(8.14). The means were fairly high in these PEMs for Q3, even when only 
a few students used them. 
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There was a significant difference in individual PEMs at the .01 
level for QIO (The information section was very beneficial to me) 
responses (see Table 6). This question received the highest responses in 
PEM T-1, Teaching about Global and Development Education (Macintosh 
only) (X = 7.86), followed by R-1, Adjusting Physical Setting to Student 
Needs (7.53). Lowest ratings appeared in PEM B-4, Knowing the Influences 
of Community and Nation on School Curriculum (x = 6.29). 
Question 11 (The resources section was very beneficial to me) 
ratings were highest in PEM T-1, Teaching about Global and Development 
Education (Macintosl^^only) (x = 8.00) followed by S-1, Maintaining Order 
in the Classroom (x = 6.08). The lowest ratings appeared in PEM A-1, 
Developing a Philosophy of Education (x = 5.28). Table 6 shows a 
significant difference at the .01 level for Qll. PEMs were not rated 
very high for this question. This indicates that the resource sections 
need to be examined and perhaps updated. 
A significant difference exists at the .01 level in the relationship 
between Q1 (1987-88), Q3, and major (see Table 6). Child development 
majors rated Q1 (1987-88) highest (x = 7.47), though there were few 
respondents. Appendix I shows that the median ratings for all majors 
were similar. Child development majors rated Q3 with a mean of 7.51, the 
highest rating. Questions 11, 13 and 14 (as shown in Table 6) were also 
significant at the .01 level. Question 10 was significant at the .05 
level. Child development majors rated it higher (N = 110) with a mean of 
7.51. Question 11's mean rating ranged from 5.61 to 6.35, although child 
development majors rated this question highest. Ratings for Q12 ranged 
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from 6.10 to 7.20, and Q14 mean ratings ranged from 5.18 to 6.08. Child 
development majors acquired more meaningful and practical information as 
compared with other academic majors. However, physical education majors 
felt that the modules were meaningful and useful (x = 7.32). All 
academic majors felt that the module's resource sections could be 
improved. 
According to Table 6, there are significant differences at the .05 
level for Q1 (1987-88) and Q3 in relationship to year in college of 
student. Question 1 (1987-88) mean ratings ranged from 6.39 to 7.43. 
Juniors gave the highest rating, while the "Other" category rated it the 
lowest. However, the mean rating for this question was about 7 on a 10-
point scale. The ratings for responses to Q3 ranged from 6.05 to 7.24. 
Juniors gave the highest rating; freshmen and seniors rated this question 
the same (see Appendix I). Juniors acquired more meaningful information 
and materials as well as personal benefits than other class levels. 
Significant differences (see Table 6) appeared at the .01 level for 
QIO, Qll, and Q13 in relationship to year in college of student. 
Question 10 mean ratings ranged from 6.00 to 7.27. Juniors rated this 
question the highest with a mean of 6.02. In Q13, the means ranged from 
4.00 to 6.04. Again, juniors reported the highest rating (x = 6.04) and 
the "Other" category indicated the lowest mean (x = 4.00). All class 
levels indicated they acquired benefits from the information, resource, 
activities, related courses, and resource persons sections. 
Research Question 2 Research question 2 asks Does viewing of the 
PEMs result in the acquisition of knowledge (concepts, skills, and/or 
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attitudes of teacher education students)? Is there variation in 
responses among academic majors and year of student in college? 
Forced-choice responses for questions 2, 8, 15, 16 (1986), 16 (1987-
88), and 17 were used for this analysis. Table 4 shows significant 
difference at the .01 level for Q2 and PEM groups. This question asked 
students whether they should be able to apply what they learned from the 
module in the classroom. Appendix K shows that the "Content" group was 
rated highest of all PEM groups for Q2. Though it was only rated by 21 
students, there was a strong consensus among the raters. The 
"Management" group respondents indicated a mean of 7.78, which means the 
PEM should be very useful to students in a classroom situation. The 
"Knowledge of Education" PEM group respondents gave the lowest rating of 
all PEM groups for Q2, which indicates these PEMs would be of less 
practical use in the classroom. This group of PEMs are directed towards 
a broad theoretical-knowledge base about social institutions and societal 
make-up. 
Table 6 presents significant differences for Q8 according to PEM 
group (.01 level). Question 8 asked students whether they completed at 
least one activity, read one resource, or did some other form of personal 
work suggested in the module. The responses for this question received a 
mean of well above 7 for most PEM groups and a mean of 8.81 for the 
"Content" PEM. Apparently, most students enjoyed these sections of the 
PEMs, especially the "Content" PEM. Also, students had to complete a 
written assignment to receive credit for viewing the modules. 
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Question 15 (Table 6) indicates significant differences at the .01 
level for PEM groups. This question asked about the helpfulness of pre-
or post-tests for students when determining their knowledge level of a 
topic. The "Content" PEM respondents indicated a mean of 8.48 with a 
standard deviate of 1.78 which shows consistency in rating. This 
indicates that this PEM really helped students determine their knowledge 
level of the topic. The "Implementing Instructional Plans" PEM group 
respondents indicated a mean of 7.98. This group of PEMs was also very 
helpful to the student in determining their knowledge level. The 
"Management" group received a lower mean rating of 6.27. Perhaps more 
valid test development work is needed for these PEMs. Overall, the pre-
or post-tests did a good job of helping students to determine their 
knowledge level about a topic. 
Question 16 (1986) asked if the module helped to correct some lack 
of information or helped to improve a skill. Table 6 indicates 
significant differences at the .01 level for PEM groups. Appendix K 
shows this question was rated well above 6 by all PEM groups. There was 
a general consensus about PEM groups being useful. The "General Teaching 
Skills" (X = 7.59) and the "Management" group respondents gave the 
highest ratings for this question. 
Table 6 denotes significant differences at the .05 level for PEM 
groups and .01 level for individual PEMs and major according to Q16 
(1987-88). This question asked if the module helped the student correct 
some lack of information. Evidence of a positive response is located in 
Appendix K. The "Content" PEM presented the highest mean rating (x = 
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8.24). It appeared that this PEM did very well in clarifying 
information. "Implementing Instructional Plans" group (x = 6.88) was 
somewhat less useful for correcting information. Perhaps some students 
were familiar with the information or had taken a related course. The 
"Planning Skills" group (x = 6.24) perhaps needs to be revised, or 
perhaps some students had taken method courses and the information was 
not new to them. 
Question 17 asked students if the module helped them to improve a 
skill. Table 6 shows significant differences at the .05 level for 
various PEM groups. 
The "Content" respondents reported a mean of 8.10; apparently this 
module (T-1, Teaching about Global and Development Education (Macintosl^  
only)) presented new information with clarity to students. In a variety 
of graphic formats, it offered demographic information about third-world 
countries. "Management" group PEMs received a mean of 6.64, and students 
said these modules were helpful and had practical classroom applications 
(Appendix K). 
In relationship to individual PEMs, Q8 (I completed at least one 
activity, read one resource, or did some other form of personal work 
suggested in the module) (significant at the .05 level) was rated 
highest in PEM Q-1, Applying Management Models to Student Needs 
(X = 9.60) (though only five students responded). The rating was 
very consistent because the standard deviations were very low. The 
activity and resource sections may be very challenging. Other PEMs 
such as H-4, Working with Members of Diverse Racial/Ethnic/Social 
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Groups (X = 9.03) and F-3, Aiding Children of Low-Income Families 
(x = 8.18) had very interesting activity and resource sections. The 
activity and resource section of PEH B-1, Recognizing the Impact of 
Social Class in Educational Settings (x = 6.40) may need to be adjusted 
(see Appendix L and Table 6). 
PEMs with higher mean ratings for Q15 (The pre- and/or post-test 
sections helped me determine my knowledge about the topic) (significant 
at the .01 level) included PEM T-1, Teaching about Global and Development 
Education (Macintosn-'only) (x = 8.48); F-3, Aiding Children of Low-
Income Families (x = 8.17); N-1, Fostering Positive Work Habits in 
Students (x = 8.19); and F-2, Using a Variety of Interactional Styles (x 
= 7.93). The pre- and/or post-test appeared to be very helpful in these 
PEMs. Some PEMs that may need more test item validity and reliability 
are A-1, Developing a Philosophy of Education (5.33), H-3, Using a 
Multicultural perspective (x = 6.38), as well as PEMs with low means. 
Students felt that PEMs F-3, Aiding Children of Low-Income Families 
(X = 8.44) and D-1, Knowing Job Interview Techniques (x = 7.96) were most 
helpful in correcting some lack of information or improvement of a skill 
(Q16 (1986) significant at the .01 level). Students indicated that PEM 
D-3, Gaining Job Satisfaction Among Teachers (x = 5.73) was not as useful 
as other modules. Appendix L shows that generally most PEMs helped 
students correct some lack of information or improve a skill (also see 
Table 6). 
Individual PEMs that had a high rating for Q16 (1987-88) (This 
module helped me correct some lack of information) (significant at the 
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.01 level) included C-1, Knowing Legal Rights and Responsibilities of 
Teachers (x = 7.52); D-1, Knowing Job Interview Techniques (x = 7.35); 
and F-3, Aiding Children of Low-Income Families (x = 7.37). These PEMs 
were helpful in their explanation of concepts. It could be that 
beginning teacher education students used these modules; and their 
educational content knowledge was minimal. According to mean ratings, 
PEMs I-l, Developing a Professional Self-Concept and an Integrated 
Personal/Professional Value System (x = 5.59); and L-2, Providing 
Enrichment Activities (x = 5.50) received fairly low mean ratings, but 
they were not used very often. 
Individual PEMs that received high ratings for Q17 (This module 
helped me improve a skill) (significant at the .01 level) were T-1, 
(r) 
Teaching about Global and Development Education (Macintoslv-^only) ("S = 
8.10); D-1, Knowing Job Interview Techniques (x = 7.67); and N-1, 
Fostering Positive Work Habits in Students (x = 7.22). The means were 
rated somewhat above average, which indicates that these modules helped 
students to improve certain skills. The lowest ratings for this question 
appeared in PEMs A-1, Developing a Philosophy of Education (x = 5.52) and 
F-1, Communicating with Students of Different Abilities/Backgrounds (x = 
5.52). 
Academic majors in relationship to Q2 showed a significant 
difference at the .01 level. Elementary education, secondary education, 
physical education, child development majors, and the "Other" category 
rated this question just over 6 on a 1-10 scale. However, this question 
received a higher rating from elementary education majors (x = 6.93) and 
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child development majors (x = 6.95). They felt that the modules were 
classroom applicable, but could be improved. 
Significant differences between majors (.05 significance level) for 
Q15 may exist because the "Other" category was less pleased with the pre-
and/or post-test—its mean rating was 6.86. Elementary education, 
secondary education, physical education and child development majors 
indicated a mean of over 7. Generally, most academic majors were able to 
benefit from the pre-/post-tests on the modules. 
Academic major was significant at the .01 level. The mean response 
for Q16 (1987-88) was above six for all majors. However, the child 
development majors rated this question highest (x = 7.51) (Appendix H). 
The range of means for Q17, according to major, was 6.07 to 6.97. 
However, child development majors seemed to have improved more skills 
(Appendix M), according to their self-perceptions. 
Sophomores and juniors rated Q15 (significant at the .01 level) 
above 7, while freshmen, seniors and the "Other" category indicated a 
mean rating above six. Apparently, freshmen and seniors did not benefit 
as much as juniors and sophomores. Freshmen may have been unfamiliar 
with educational theory and practices, whereas seniors had already been 
introduced to much of the material (see Table 6). 
Research question 3 Research question 3 asks What are student 
perceptions of PEMs as viable instructional tools? Is there variation in 
responses among academic majors and year of student in college? 
Responses from forced-choice questions Q4, Q5, Q6, Q7, and Q9 
(Appendix R) were used for this analysis. Table 6 shows significant 
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differences for forced choice questions, according to PEM groups, 
individual PEMs, year of student in college, and academic major. 
Question 4 asked whether the amount of time it took to work 
through the module was appropriate. Table 6 shows a significant 
difference (at the .01 level), according to PEM groups, PEMs and major of 
students. 
"Content" received the highest rating (x = 7.81) among PEM groups 
(Appendix R). This could mean that students enjoyed the use of this PEM, 
and felt the time spent was well worth the instruction they received. 
PEM groups under "Management" received a mean of 7.32. The "Management" 
group was rated second to the "Content" PEM. The average response for 
"Implementing Instructional Plans" group was 7.06. 
Individual PEMs with highest ratings for Q4 were P-1, Diagnosing and 
Prescribing for Individual Needs (x = 8.00, TS = 61.40); T-1, Teaching 
about Global and Development Education (Macintosl^only) (x = 7.81, TS = 
57.76 minutes); H-4, Working with Members of Diverse Racial/Ethnic/Social 
Groups (X = 7.81, TS = 34.84 minutes); S-2, Using a Variety of Techniques 
to Minimize Disruptive Behavior (x = 7.64, TS = 34.02 minutes); and D-1, 
Knowing Job Interview Techniques (x = 7.52, TS = 48.15 minutes). Table 6 
presents the average time spent by PEM groups and individual PEMs. Low-
rated PEMs for this question were G-1, Using Computer-Assisted 
Instruction (x = 6.05, TS (time spent) = 38.48 minutes) and C-3, 
Distinguishing the Responsibilities of Local/State/Federal Governments 
Regarding Education (x = 6.03, TS = 30.10 minutes). Generally speaking, 
modules requiring more time to complete received higher ratings. 
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There were also significant differences among majors for Q4. Child 
development majors rating was x = 7.25, and they took an average of 36.45 
minutes to complete the modules. The mean rating for this question by 
all majors was about 7 (see Appendix T and Table 6). This indicated that 
all majors generally felt that the amount of time was appropriate for the 
amount of value they received. 
As to whether the modules were interesting (Q5), Table 6 respondents 
showed significant differences among PEH groups, individual PEMs and 
majors at the .01 level. Tabulated responses for PEH groups revealed 
that the highest rating came from the "Content" users (x = 7.95). PEM 
groups "General Teaching Skills" (x = 7.02), "Implementing Instructional 
Plans" (X = 7.12) and "Management" (x = 7.34) received means above seven. 
Conversely, the "Knowledge of Education" and "Planning Skills" groups had 
means below 7. The "Management" and "Content" PEMs were more interesting 
to students (see Appendix R). 
Differences between majors are shown in Appendix T. Child 
development majors (x = 7.45) thought the modules were interesting. Only 
secondary education and the "Other" category of majors rated this 
question just over 6 on a scale of 1-10. 
According to the ratings, the most interesting PEMs were PEMs H-4, 
Working with Members of Diverse Racial/Ethnic/Social Groups (x = 8.13); 
D-1, Knowing Job Interview Techniques (5c = 7.87); and R-1, Adjusting 
Physical Setting to Student Needs (x = 7.77). Less interesting PEMs were 
B-4, Knowing the Influences of Community and Nation on School Curriculum 
(X = 5.93); A-1, Developing a Philosophy of Education (x = 6.14); and 
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C-3, Distinguishing the Responsibilities of Local/State/Federal 
Governments Regarding Education (x = 6.29). 
Significant differences between responses to Q6 exist at the .01 
level for academic majors (Table 6). The question asked whether 
directions for working through the modules were clear. The "Management" 
group was rated higher (x = 8.13), followed by the "Content" PEM (x = 
7.81). Generally, all PEM group ratings for this question were very 
high. The modules' directions appear to be a strength in all PEH groups. 
All majors, including the "Other" category, rated this question 
about 8 on a 1-10 point scale. Child development majors rated PEMs the 
highest (3c = 8.14). Apparently the directions are clear. 
Question 7 asked if students felt the computer was "user friendly." 
Table 6 shows that no significant differences appeared in PEM groups, 
individual PEMs, year in college of student, or major of student. 
Additionally, each academic major-of-student category rated the question 
with a mean of almost eight, which translates to the fact that the 
computer was perceived as "user friendly" (Appendix T). 
Table 6 indicates significant differences exist for Q9 among PEM 
groups and major at the .01 level, and individual PEMs at the .05 level. 
Question 9 asked whether the computer program involved the student, and 
if it seemed to create an interaction. This question was rated highest 
in PEM T-1 ("Content") (x = 8.05), followed by "Management" PEMs (x = 
6.53) (Appendix R). 
The highest mean ratings for this Q9 were found in individual PEMs 
D-1, Knowing Job Interview Techniques (x = 6.92); H-4, Working with 
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Members of Diverse Racial/Ethnic/Social Groups (x = 6.17); and R-2 (x = 
6.92). Low ratings were indicated in PEMs B-1, Recognizing the Impact of 
Social Class in educational Settings (x = 5.47); and A-1, Developing a 
Philosophy of Education (x = 5.50). 
When major was considered in relationship to Q9, the highest mean 
rating was indicated by physical education majors (x = 6.60); the lowest 
rating came from secondary education majors (x = 5.86). Therefore, this 
question was generally rated low, irrespective of academic major. 
Research question 4 Research question 4 asks Do ratings differ 
between the PEMs according to Version I (modules developed by 1986) and 
Version II (modules made available in 1987-88 which included old, revised 
and new modules)? How do the ratings compare according to the year the 
student took the survey? 
Students' responses for 1986 (Version I) were compared to students' 
(average) responses for 1987-88 (Version II), using data from the year 
the student took the survey. Appendices I, H and T show the mean 
responses of forced-choice Q1-Q17 according to the year the student took 
the survey. The average responses for 1987-88 were calculated and then 
compared to the 1986 year the student took the survey. 
Appendix G presents student responses to forced-choice Q1 (1986), Q1 
(1987-88), Q3, QIO, Qll, Q12, Q13, and Q14 for both Version I and Version 
II. Table 6 indicates no significant differences in student ratings when 
comparing mean responses of both versions. 
Appendix K shows the mean responses to forced-choice Q2, Q8, Q15, 
Q16 (1986), Q16 (1987-88), and Q17. Question 8 reveals a significant 
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difference at the .01 level (Table 6). This question related to computer 
involvement and interaction. The mean response in Version I was 6.99; 
for Version II, the average response for 1987-88 was 7.67. Students felt 
that Version II modules involved and interacted with them more than 
Version I modules. 
Appendix T presents mean responses to forced choice Q4, Q5, Q6, Q7 
and Q9. Table 6 indicates no significant differences when comparing 
means for both versions. These questions relate to the instructional 
viableness of PEMs. 
Table 6 indicates a highly significant difference at the .01 level 
for year among QIO and Qll. Question 10 asked if the information section 
of the PEH was beneficial. It was rated highest in 1988 (x = 7.18). The 
mean responses for this question ranged from 6.70 to 7.18. 
Question 11 asked whether the resource sections of the modules were 
beneficial. It was rated highest in 1988 (x = 6.12) and lowest in 1987. 
The means ranged from 5.65 to 6.12. 
Highly significant differences at the .01 level exist for Q2 and Q16 
(1987-88) (Table 6). Question 2 asked students if they would be able to 
apply what they learned from the modules in the classroom. It was rated 
highest in 1988 (x = 6.90). 
Question 16 (1987-88) asked whether the module helped to correct 
some lack of information or helped to improve a skill. This question was 
rated highest in 1988 (x = 6.83). 
Table 6 also indicates a highly significant difference at the .01 
level for Q4, Q5, Q6, Q7 and Q9 according to year. Question 4 asked if 
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the amount of time it took to work through the module was appropriate. 
It was rated highest in 1988 (x = 7.07). Question 5 asked whether the 
module was interesting; it was rated the highest in 1988 (x = 7.13). 
When asked whether the modules were clear (Q6), the highest rating was 
reported for 1988 (x = 8.02). The lowest mean (7.45) was reported for 
this same question in 1987. 
As far as the computer being "user friendly" (Q7), students felt 
that it was more so in 1988 (x = 8.10), and less in 1987. Students 
reported a mean of 6.40 when asked if the computer program involved and 
seemed to create an interaction or dialog (Q9). This mean was reported 
for the year of 1988. The lowest mean (5.96) was reported in 1987. 
Students indicated the highest ratings for the modules that were 
available to them in 1988, followed by the modules available in 1986. 
The ratings for these modules during the year of 1987 were generally the 
lowest (see Appendices I, M and T). 
Research question 5 Research question 5 asks Which are the 
"better" and "poorer" modules? 
Student mean ratings and frequencies were used as measures to answer 
this question. Table 2 presents the frequencies and percentages of use 
by PEMs. If popularity is here used synonymously with being the most 
used, one could say that PEMs A-1, Developing a Philosophy of Education, 
elected by 211 (9.5 percent) of the students, and D-3, Gaining Job 
Satisfaction Among Teachers, selected by 177 (8 percent) of the students, 
were most popular in the survey. PEH F-1, Communicating with Students of 
Different Abilities/Backgrounds was chosen by 151 or 6.8 percent; PEM 
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D-1, Knowing Job Interview Techniques was used by 148 or 6.7 percent; and 
PEM S-1, Maintaining Order in the Classroom was selected by 177 or 5.3 
percent of the students. These were the most popular or most used 
PEMs. 
Question 1 (1986) asked respondents if they acquired meaningful 
information from the module that could be used in the classroom; the 
highest rated PEM group mean was the "General Teaching Skills" category 
(X = 7.73). The "Management" PEMs followed with a mean of 7.61, and 
"Implementing Instructional Plans" had a mean of 7.57. Students rated 
this question lowest in PEM group "Knowledge of Education" (x = 6.39) 
(see Appendix G). 
Question 1 (1987-88), which asked if the student acquired meaningful 
information from the module, revealed the "Content" PEM had the highest 
mean rating (8.52), followed by "Implementing Instructional Plans" (x = 
7.32) and "Management" group PEMs (x = 7.26). Question 1 (1987-88) was 
rated the lowest in PEM group "Planning Skills" (x = 6.75) (see Appendix 
G). 
Question 10 asked if the information section was very beneficial to 
the student. Beneficiality was rated highest in the "Content" PEM (x = 
7.86), followed by those in the "Management" group (x = 7.24), and 
"General Teaching Skills" group of x = 7.08. The question was rated low 
in PEM group "Planning Skills" (x = 6.77) (Appendix G). 
Appendix K presents the mean response to Q16 (1986—the "Content" 
category did not exist). The question asked if the module helped to 
correct some lack of information or improve a skill. The highest mean 
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rating for this question was in PEH group "General Teaching Skills" (x = 
7.59), followed by the "Management" group (x = 7.28). These two PEM 
groups were instrumental in correcting some lack of information as well 
as improving a skill. The "Knowledge of Education" PEMs had the lowest 
mean of 6.62. Students perceived this PEH group helped them to correct a 
lack of knowledge but may not have provided them with many practical 
skills. 
Question 16 (1987-88) asked respondents if the module helped 
students correct a lack of information. This question had the highest 
mean rating (x = 8.24) in the "Content" PEH. A lower rating was reported 
for "Implementing Instructional Plana" PEH group (x = 6.88). The rating 
was lower in the "Planning Skills" PEH group (x = 6.24) (see Appendix K). 
Students may have learned new information rather than corrective 
information. 
The highest rated PEMs for Q1 (1986) (I acquired meaningful 
information and material from the module that I should be able to apply 
in the classroom) were R-1, Adjusting Physical Setting to Student Needs 
(X = 8.42); H-2, Helping Students Work Individually and in Small or Large 
Groups (X = 8.33); F-3, Aiding Children of Low-Income Families (K = 
8.31); S-2, Using a Variety of Techniques to Minimize Disruptive Behavior 
(X = 8.25); and E-2, Working with Parents through Parent-Teacher 
Conferences (x = 8.03). These PEMs helped students to correct a lack of 
information. Students claimed their understanding about these topics 
increased. 
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The lowest rated PEMs for Q1 (1986) were D-5, Knowing Trends and 
Issues Within the Teaching Profession (x = 4.80); D-3, Gaining Job 
Satisfaction Among Teachers (5.84); D-2, Knowing the Characteristics of 
Major Teacher Organizations (5.92); and G-1, Using Computer-Assisted 
Instruction (6.59) (see Appendix H). It is surprising that prospective 
teachers rated PEMs in these areas low. It would be naturally.assumed 
that professional issues and organizations would be of interest to them. 
However, it could be that the information needed more clarity and updated 
materials. 
Responses to individual PEMs were tabulated for Q1 (1986) and the 
highest means appeared in PEMs T-1, Teaching about Global and Development 
Education (Macintosl^ only) (x = 8.52); H-4, Working with Members of 
Diverse Racial/Ethnic/Social Groups (x = 8.22); D-1, Knowing Job 
Interview Techniques (x = 8.37); C-1, Knowing Legal Rights and 
Responsibilities of Teachers (x = 7.65); and F-3, Aiding Children of Low-
Income Families (x = 7.39), while the low means appeared in PEMs K-1, 
Planning for Individuals with Diverse Abilities (x = 6.72); B-2, Knowing 
the Ethnic Minority Diversity/Background of American Society (x = 5.93); 
and A-1, Developing a Philosophy of Education (% = 5.97) (Appendix G). 
Question 1 (1987-88) (I acquired meaningful information and material 
from the module) for individual PEMs was rated higher in PEMs T-1, 
Teaching about Global and Development Education (Macintost^ only) (8.52); 
H-4, Working with Members of Diverse Racial/Ethnic/Social Groups (8.22); 
C-1, Knowing Legal Rights and Responsibilities of Teachers (7.65); and 
F-3, Aiding Children of Low-Income Families (7.39). The question was 
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rated low in PEMs A-1, Developing a Philosophy of Education (x = 5.97); 
B-2, Knowing the Ethnic Minority Diversity/Background of American Society 
(X = 5.93); and K-1, Planning for Individuals with Diverse Abilities (x = 
6.72). 
Appendix H also presents the mean response for QIO (The information 
section was very beneficial to me) according to individual PEMs. It was 
rated high in PEMs T-1, Teaching about Global and Development Education 
(Macintos^^ only) (x = 7.86); F-3, Aiding Children of Low-Income Families 
(x = 7.73); C-1, Knowing Legal Rights and Responsibilities of Teachers 
(x = 7.71); C-2, Knowing Legal Rights and Responsibilities of Students 
(x = 7.63); and R-1, Adjusting Physical Setting to Student Needs (x = 
7.53). The question was rated low in PEMs B-4, Knowing the Influences of 
Community and Nation on School Curriculum (x = 6.29); D-3, Gaining Job 
Satisfaction Among Teachers (x = 6.52); A-1, Developing a Philosophy of 
Education (x = 6.54); B-2, Knowing the Ethnic Minority Diversity/ 
Background of American Society (x = 6.64); and F-2, Using a Variety of 
Interactional Styles (x = 6.57). The ratings are not, however, that much 
lower. It appears that the information section in most PEMs is ample. 
Question 16 (1986) had a higher mean score in PEMs F-3, Aiding 
Children of Low-Income Families (x = 8.84); and D-1, Knowing Job 
Interview Techniques (x = 7.96). A lower mean score was found in 
PEM 0-3, Gaining Job Satisfaction Among Teachers (x = 5.73) (see 
Appendix L). 
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Open-ended responses 
This section contains the open-ended responses used to answer the 
research questions. The responses reported are according to the research 
question. Table 7 shows significant F-values for open-ended questions. 
There were no significant differences for year of student in college. 
Research question 1 Research question 1 asks What are the 
general contributions and benefits of PEMs to students' growth and 
development? Is there variation in responses among academic majors and 
year of student in college? 
Open-ended Q8 showed significant differences at the .01 level 
according to variables PEM group and major. This question asked students 
what they thought about the modules. Five percent of students who used 
the "General Teaching Skills" PEM group thought they were good sources 
for references. Eleven percent of students who used both the 
"Implementing Instructional Plans" and "Knowledge of Education" PEM 
groups gave a similar response. The "Knowledge of Education" (13 
percent) and "Management" (11 percent) group respondents indicated that 
PEMs were helpful learning tools for reinforcement or review (see Table 7 
and Appendix J). 
Eight percent of the "General Teaching Skills" group said the 
modules were a good way for future and practicing teachers to learn 
unfamiliar information. However, a larger percentage (15 percent) from 
the "Management" category said this was a positive aspect of the module. 
There were also significant differences among majors (Table 7). The 
average response for all majors (50 percent) was that the modules were 
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Table 7. Significant F-valuea for chi-sguare for open-ended questions 
responses according to year student took survey, PEM groups, 
individual PEMs, year and major of student in college 
Version 
Year took 
survey 
PEM 
group 
Year of 
student 
in 
college Major 
OPl 86.1** 110.1** 269.1** 50.5 52.7* 
0P2 10.0** 26.0** 10.8 8.0 15.7* 
0P3 36.5** 69.7** 132.0** 46.4 57.5** 
OP4 94.9** 112.5** 83.8** 37.5 45.4 
OP5 65.7** 98.3** 83.1** 39.4 26.8 
OP6 62.6** 116.0** 450.0** 32.5 48.7** 
OP7 205.5** 209.4** 69.9** 35.5 70.5** 
OP8 199.4** 220.9** 78.1** 45.7 66.2** 
I^ndicates significant difference at p = .05 level. 
**Indicates significant difference at p = .01 level. 
interesting, worthwhile, informative, and convenient. Ten percent of the 
elementary education majors said the modules were helpful learning tools, 
while 14 percent of the child development majors felt the same way. One 
percent of the elementary education majors said that more computer 
interaction was needed, while a larger percentage (4 percent) of the 
secondary education majors gave this response. Seventeen percent of the 
physical education majors said that the modules were a good way for 
future and practicing teachers to learn unfamiliar information; only 12 
percent of the child development majors agreed. 
Research question 2 Open-ended Ql, Q5, Q6 and Q7 (Appendices 
N-Q) were also used to answer research question 2. Table 7 presents the 
significant differences for open-ended questions. Research question 2 
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asks. Does viewing the PEMs result in the acquisition of knowledge, 
skills and/or attitudes by teacher education students? Is there 
variation in responses among academic majors and year of student in 
college? 
Open-ended Q1 showed significant differences according to PEM groups 
at the .01 level, and according to major at the .01 level (Table 7). 
Open-ended Q1 asked students why did they choose a particular 
module. Forty-three percent of the students chose the "General Teaching 
Skills" module because they thought "[it] seemed interesting and they 
wanted to know" more, while 34 percent chose the "Knowledge of Education" 
PEM group for the same reason. Thirty-six percent of the "Management" 
group respondents stated the module seemed interesting. 
Twenty-six percent of the "Knowledge of Education" PEM group 
respondents said they chose the module because the "information seemed 
useful in helping them develop a philosophy; and provided practical use 
in the classroom and/or personal lives." Twenty-nine percent of the 
"Management" and about 23 percent of the "General Teaching Skills" 
respondents gave a similar response. Interestingly, 56 percent of the 
"Content" respondents said they chose the modules for extra credit 
assignments, or availability. 
Variations between majors revealed that seven percent of the 
elementary education majors chose the module because the module would 
help them develop an awareness of cultural diversity in the classroom. 
Only four percent of secondary education majors and three percent of the 
physical education majors gave this same response. Physical education 
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majors (11 percent) chose PEMs because of extra credit assignments, or 
availability, while about five percent of elementary and secondary 
education majors had one of these same responses (see Appendix N and 
Table 7). 
Open-ended Q5 showed significant differences at the .01 level based 
on PEH groups. Open-ended Q5 asked students about the attitudes they 
acquired. Nine percent of the "Knowledge of Education" group respondents 
said that they developed a more positive attitude towards teaching, but a 
higher percentage (12 percent) of the "General Teaching Skills" 
respondents gave the same response. The PEMs in the "General Teaching 
Skills" group were helpful tools for the development of certain attitudes 
in prospective teachers. According to the percentage of responses of 
each group, both modules were capable of assisting students in attaining 
professional/personal goals (Appendix O). 
Open-ended Q6 asked students about the skills they improved as a 
result of viewing the modules. This question is significant at the .01 
level in relationship to PEM group (Table 7). Appendix P shows that 
approximately three percent of the "Knowledge of Education" PEH group 
respondents said that they learned classroom group managements skills, 
while 16 percent of the "Management" group respondents agreed. The 
higher response is not surprising because "Management" PEMs were designed 
to teach some skills needed to effectively manage a classroom. 
Surprisingly, the "Implementing Instructional Plans" PEMs group 
respondents (about 23 percent) gave the same response. Evidently, the 
students believed the modules provided them with classroom skills needed 
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for effective teaching. The "Management" respondents (about 28 percent) 
claimed they learned preventive discipline/stress measures for this 
response among all PEM groups. According to Appendix P (mean responses), 
the "Knowledge of Education" PEMs did a better job of transmitting skills 
on interaction in interviews and conferences, as compared to other PEM 
groups. 
Students perceived the "General Teaching Skills" (eight percent) and 
the "Knowledge of Education" PEMs (eight percent) as improving and 
increasing their computer skills. 
Significant differences between majors manifested themselves when 
students were asked if they learned new classroom/group management 
skills. An average of six percent of all majors, except for the child 
development majors, said they had; slightly over two percent of the child 
development majors agreed. Each academic content major of students 
learned skills from the use of PEMs. Just over one percent of each major 
category said that they were learned instructional planning skills—a 
small percentage but still consistent (Appendix P). 
Open-ended Q7 asked students about concepts (knowledge) learned. 
Table 7 shows that there are significant differences for PEM groups and 
majors at the .01 level. Consistently, 20 percent of each PEM group 
respondents said they learned new information that helped them to 
understand new ideas. High percentages of respondents who viewed the 
"Content" PEMs (56 percent) and the "Knowledge of Education" PEMs (33 
percent) claimed to have gained knowledge and concepts. Comparatively, 
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the "Knowledge of Education" and "General Teaching skills" groups were 
instrumental for reinforcement of familiar concepts (Appendix Q). 
At least 30 percent of each major category indicated that they 
learned information that helped them to understand new ideas, except for 
the "Other" category. The "Other" category could be students that have 
had more personal and/or career experience as compared to the traditional 
college student. However, child development majors (42 percent) learned 
more new information. Secondary education (nine percent) and elementary 
education (six percent) majors used PEMs for reinforcement of familiar 
concepts. 
Research question 3 Research question 3 asks What are students' 
perceptions of the PEMs as viable instructional tools? Is there 
variation in responses among academic majors and year of student in 
college? 
Open-ended Q2 asked students if the deadline for completing the 
module and its evaluation form were realistic for the student's time 
schedule. Table 7 shows the significant differences among majors at the 
.05 level. Appendix U denotes 90 percent of all majors said "yes" to the 
question; however, seven percent of the secondary education majors said 
"no." 
Open-ended Q3 asked, What did you like about the modules? Table 7 
shows significant differences among groups of PEMs and majors. 
The data in Table 7 indicate the "Content" group respondents (about 
75 percent) said they liked the user friendliness of the computer; over 
25 percent of all other PEM group respondents concurred. Although the 
137 
"Planning Skills" group received this response from 26 percent of its 
students, there were few respondents. Thirteen percent of the "General 
Teaching Skills" respondents said they liked the practical examples 
because the PEMs made them think. Only four percent of the "Knowledge of 
Education" group respondents agreed. Students appeared to want more 
practical examples. Eighteen percent of the "Management" group users 
said they liked the references, resources, related course sections and 
introduction; only 14 percent of the "General Teaching Skills" group 
respondents felt the same way (Appendix V). 
Appendix W shows that 30 percent of the students in each academic 
major indicated they liked the information and/or user friendliness of 
the module. Three percent of the elementary majors and six percent of 
the secondary education majors indicated that the module did not take too 
long to complete, and they could work at their own pace. Twenty percent 
of each major said they liked the topic, organization, clear objectives 
and easy instructions, except for the physical education majors—only 14 
percent mirrored this response. There were, however, only a small number 
of respondents in the physical education category. 
Open-ended Q4 asked students what could be improved. Table 7 shows 
the significant differences at the .01 level for this question and FEM 
groups. Appendix W shows the analysis. Similar percentages of the 
"General Teaching Skills" group (13 percent) and "Implementing 
Instructional Plans" (15 percent) indicated that the directions (printer, 
entering the disk and key usage) could be improved, while nine percent of 
the "Knowledge of Education" group gave the same response. Twelve 
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percent of the "General Teaching Skills" group respondents denoted that 
the module was okay the way it was, and 15 percent of the "Knowledge of 
Education" group respondents agreed. Thirty-four percent of the 
"Management" group respondents indicated they wanted more activities, 
information, practical examples, questions, resources, games and 
simulation, while 18 percent of the "Knowledge of Education" indicated 
this. This is a viable suggestion for the "Management" PEMs as these 
PEMs try to make classroom management situations seem apparently real. 
Research question 4 Research question 4 asks Do ratings differ 
between the PEMs according to Version I (modules developed by 1986) and 
Version II (modules made available in 1987-88, which included old, 
revised and new modules)? How do the ratings compare according to the 
year the student took the survey? 
There were several significant differences between versions among 
the open-ended questions (Table 7). Open-ended Q8 (I think these modules 
are . . .) (f = 199.4) was significant at the .01 level between versions. 
About 65 percent of the Version II respondents said the PEMs were 
interesting, worthwhile, informative and convenient. Comparatively, only 
about 38 percent of Version I respondents gave this same response (see 
Appendix J). 
Table 7 shows significant differences for open-ended Q1 (Why did you 
choose this particular module?) (f = 86.1), Q5 (f = 10.0), Q6 (f = 62.6) 
and Q7 (f = 205.5) at the .01 level for version. A larger percentage of 
Version I respondents (30 percent) said that they chose a particular PEM 
because the information seemed useful and helped them to develop a 
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philosophy or provided practical use in classroom and/or personal lives, 
whereas 23 percent of Version II respondents felt the same way. Also, 31 
percent of Version I respondents said the PEHs seemed interesting and 
they wanted to know more information. However, 41 percent of Version II 
respondents agreed (see Appendix N). 
Three percent of Version I respondents said they gained a positive 
attitude toward teaching, whereas 12 percent of Version II respondents 
said this (Appendix O). About three percent of Version II respondents 
learned how to react in interviews and conferences, but eight percent of 
Version II respondents felt they had gained this skill. Eight percent of 
Version I respondents said they learned how to incorporate 
multiculturalism into the classroom; this percentage dropped to two 
percent of Version II respondents. About six percent of Version I 
respondents said they improved their teaching techniques for students of 
different ability groups and backgrounds. This response increased to 
nine percent among Version II respondents (see Appendix P). 
Open-ended Q7 asked What concept(s) did you learn? Version I 
respondents (41 percent) reported that they gained new information that 
helped them to understand new ideas. Version II respondents (27 percent) 
indicated an increase of new information after having viewed a module. 
Eight percent of Version respondents said that they became more feuniliar 
with what was expected of teachers. Only three percent of Version II 
respondents reported having gained information about the expectations of 
teachers. According to Table 7, there were significant differences for 
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open-ended Q2 (f = 26.0), Q3 (f = 36.5) and Q4 (f = 94.9) at the .01 
level between versions. 
Both groups of respondents—about 90 percent of Version I and about 
93 percent of Version II respondents—agreed that the deadline for 
completing the module and the evaluation sheets were realistic for their 
time schedules (see Appendix U). Table 5 shows that it took Version II 
(1987-88) respondents longer to complete a module than Version I 
respondents. Eighteen percent of Version I respondents said they liked 
the topic, organization, clear objectives and easy instruction, while a 
higher percentage (26 percent) of Version II respondents responded 
similarly. 
Eighteen percent of Version I respondents liked the module the way 
it was, while 10 percent of Version II respondents wanted it left 
unchanged (Appendix W). Eight percent of Version I respondents said they 
wanted more current and detailed information. Fourteen percent of 
Version II respondents wanted more current and detailed information. 
Twenty-four percent of Version I respondents wanted more activities, 
information, practical examples, questions, resources, games and 
simulations added, while 19 percent of Version II respondents gave the 
same response (Appendix W). 
Table 7 shows significant differences (for each open-ended question) 
at the .01 level for the year the student took the survey. Open-ended Q8 
(Objective 1) (f = 220.9) asked students what they thought about the 
modules. Sixty-nine percent of the 1988 respondents thought the modules 
were interesting, worthwhile, informative and convenient. Only 38 
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percent of the 1986 respondents gave a similar response. In 1987 and 
1988, about 5 percent of the respondents said the modules were good 
sources for references, while in 1986 over 13 percent of the respondents 
gave a similar response. 
Open-ended Q1 (f = 110.1) asked respondents in 1987 why they chose a 
particular module. Thirty-one percent of the (1986) respondents said 
they chose the module because of interest. Thirty-eight percent of the 
(1987) respondents and 44 percent of the 1988 respondents gave a similar 
response. The percentage increased annually. 
When asked about attitudes acquired as a result of having viewed the 
modules (open-ended Q5) (f = 98.3), only three percent of the 1986 
respondents said they gained a positive attitude toward teaching, while 
16 percent of the 1987 respondents and 9 percent of the 1988 respondents 
indicated a similar response. 
Open-ended Q6 (f = 116.0) asked respondents if they had improved 
skills. Eleven percent of the respondents indicated in 1987 that they 
improved or gained computer skills, while only 3 percent of the 1988 
respondents gave a similar response. Three percent of the 1986 
respondents in 1986 reported having learned how to interact in interviews 
and conferences, but only 3 percent of the respondents in 1986 gave this 
same response. Twelve percent of the respondents reported having learned 
teaching techniques for different ability groups and backgrounds in 1988, 
while only about 6 percent reported a similar response in 1986 and 1987. 
Respondents indicated they learned such concepts (open-ended Q7; 
objective 3) (f = 209.4) as what was expected of teachers (8 percent) in 
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1986, whereas in 1987 and 1988 only about 2 percent of the respondents 
perceived they learned about what society expected of them as teachers. 
In 1986, 7 percent said they learned how social class affects the 
classroom and only 2 percent of the respondents in 1987 and 1988 said 
they became aware of the affect of social class status and the classroom. 
Forty-one percent of the 1986 respondents learned new information that 
helped them to understand new ideas, while about 26 percent of the 
respondents in 1987 and 1988 indicated a similar response after they had 
viewed a module. 
Open-ended Q3 (f = 69.7) asked respondents what they liked about the 
modules. Eleven percent of the 1987 respondents liked the references, 
resources, related courses or introduction; the percentage increased 18 
percent in 1988. Each year the percentage increased as far as 
respondents liking the topic, organization, clear objectives, or easy 
instruction. For example in 1986, 18 percent of the respondents reported 
this response; in 1987, 23 percent agreed; and in 1988, 29 percent did 
so. 
When asked what could be improved (open-ended Q4, f = 112.5), the 
1986 respondents (6 percent) said the directions (printer, enter disk, 
key usage) needed improvement; surprisingly, 14 percent of the 1987 
respondents and 12 percent of the 1988 respondents indicated a similar 
response. In 1986, 9 percent of the respondents felt that the modules 
needed clearer writing, less brightness on the screen or a shorter text; 
the percentage decreased in 1987 (7 percent) and in 1988 (6 percent). 
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Students who felt that the pre- and post-tests should be improved 
increased from two percent in 1986 to five percent in 1987-1988. 
Open-ended Q2 (objective 3) (f = 26.0) asked whether the deadline 
for completing the module and its evaluation form were realistic for the 
respondents' time and schedule. Ninety percent of the respondents for 
1986-1988 said yes. 
In summary, students perceived the PEHs as having contributed to 
their professional and personal growth and development. They indicated 
specifically that the "General Teaching Skills" modules were very 
helpful. 
Students felt that the "Content" PEM and the "Management" PEMs were 
also useful for the improvement of skills. They perceived the "Knowledge 
of Education" and the "Content" PEMs as having transmitted more concepts 
that they were previously unaware of. 
Time was not considered a negative factor as long as the information 
was interesting and the computer program highly interactive. According 
to the students' mean ratings, the lack of computer involvement appeared 
to be a weakness of PEMs. 
Students also perceived the PEMs as having beneficial information 
sections. However, the activities, resource persons, and related course 
work sections of the modules need to be investigated because student 
ratings for these items were not very high. 
The "Content" PEM was rated highest in 15 of the 19 survey items. 
This PEM would be an excellent model to use in the development and the 
improvement of PEMs. 
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CHAPTER V. DISCUSSION, SUMMARY AND RECOMMENDATIONS 
As discussed in Chapter II, the assessment of teacher competence 
continues to be an issue in our society. Currently, comprehensive 
examinations such as the National Teacher Examination (NTS) and the Pre-
Professional Skills Test (PPST) are used to determine whether new 
teachers are being adequately prepared for the classroom. However, other 
methods such as portfolios, simulations, and a national teacher's board 
are being discussed as additional assessment methods to ensure the 
American public of competent teachers. 
Though these methods continue to be discussed, there is still an 
outcry for the development of new and better assessment tools. 
Therefore, the present study investigated students' reactions to a set of 
51 computer modules (PEMs) which focus on selected knowledge, skills, and 
attitudes needed by teacher education students. 
This chapter first summarizes characteristics of the population and 
second, it describes the instrument which was used to analyze student 
reactions to the PEMs. Third, the chapter presents a discussion and a 
summary of the significant findings with regard to the three purposes of 
the study. Fourth, recommendations are made. 
Population and Instrumentation 
The data for this study were obtained from 2,224 teacher education 
students enrolled in professional education courses at Iowa State 
University. Most students who viewed PEMs were enrolled in Elementary 
Education/Secondary Education 204: Social Foundations of American 
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Education; the remainder were enrolled in Elementary Education/Secondary 
Education 406: Multicultural Education and Nonsexism in the Classroom. 
Students were asked to select a PEM according to their interests and 
needs, view it, and complete an accompanying questionnaire. Data were 
collected for three years (1986 through 1988). 
The evaluation instrument consisted of 17 forced-choice and five 
(eight after revision) open-ended items. A section of the instrument was 
designed to collect demographic data. 
This study had three purposes. The first purpose was to assess 
student perceptions of the general contributions they thought they had 
gained from a set of 51 computer modules called Performance Element 
Modules (PEMs). The modules focused on selected knowledge, skills, and 
attitudes needed by teacher education students. The second purpose was 
to compare and contrast the individual PEMs' strengths and weaknesses. 
The third purpose was to offer recommendations regarding possible 
modifications of "old" PEMs and directions for the development of new 
modules. The discussion is organized around research questions one 
through four, and by the items on the questionnaire (that were 
significant) which related to each research question. 
Discussion 
Overall general contributions and benefits of PEMs 
Research question ^  Research question 1 asks. What are the 
general contributions and benefits of PEMs to students' growth and 
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development? Is there variation in responses among academic majors and 
year of student in college? 
Considering the overall general benefits and contributions of PEMs, 
students acquired meaningful and practical classroom information that 
could be used in the classroom from the "General Teaching Skills" modules 
as they were rated highest (x = 7.73). The "Knowledge of Education" was 
rated lowest (x = 6.39). This is not alarming because these PEMs are 
theoretically oriented. Students (according to rating) did not see 
immediate practicality in these PEMs. 
Students were asked if they acquired meaningful information from 
their module. The "Content" and "Implementing Instructional Plans" 
modules were rated highest (see Appendix G); these PEMs benefited 
students more in terms of the acquisition of information. Generally, 
students felt the modules were good sources for references and helpful 
learning tools for reinforcement or review. Eight percent of the 
"Management" PEM respondents said the modules were a good way for future 
and practicing teachers to learn unfamiliar information (see Appendix J). 
The resource section was most beneficial to students in the 
"Content" PEM and the "Management" PEMs. The activities section was very 
beneficial to students in the "Content" PEM which was rated high, and 
less beneficial in the "General Teaching Skills" PEMs. 
When asked if the module was personally beneficial to the student 
and if the benefits could be useful in the classroom, the "Content" PEM 
received the highest rating (x = 8.14), followed by the "Knowledge of 
Education" PEMs (x = 6.96). The information section was beneficial to 
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students in all PEMs. The means for the section on resource persons 
ranged from 6.50 to 5.16. Additionally, all PEMs were rated rather low 
in their section on resource persons. 
Research question responses according to variation (e.g., academic 
major, year of student in college) have been covered in detail in Chapter 
IV, and the findings will not be reported again in this chapter. 
Research question 2 Research question 2 asks Does viewing of the 
PEMs result in the acquisition of knowledge (concepts, skills, and/or 
attitudes of teacher education students)? Is there variation in 
responses among academic majors and year of student in college? 
Students perceived that the "Content" PEM had the highest 
applicability. The "Management" PEMs were also very useful according to 
students' perceptions. Students did not find the "Knowledge of 
Education" modules as being very classroom applicable. These PEMs are 
more theoretical and perhaps would not appear to be as practical in 
classroom application since they present information about social 
institutions and societal makeup. 
Most students agreed that the "Knowledge of Education" and "Content" 
PEMs in particular transmitted more knowledge and concepts. The most 
frequent comment about "General Teaching Skills" PEMs was reinforcement 
of familiar concepts (Appendix Q). 
Whether or not the amount of time it took to work through the module 
was appropriate for the amount of value the student derived was an 
important consideration when determining overall effectiveness. Appendix 
R shows that "Content" PEM received the highest rating, and Table 3 shows 
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it took the longest amount of time to complete. Students enjoyed the 
instructional model; the amount of time spent was not a negative factor. 
Conversely, the "Management" PEMs also received a high rating, but took a 
short amount of time to complete. 
Whether the student completed at least one activity, read one 
resource, or did some other form of personal work suggested in the 
module, the question was rated very high among all PEMs, especially in 
the "Content" module. That is not very surprising because students were 
required to turn a completed activity, but they enjoyed completing the 
activities in this module. 
Students were asked if the pre- and post-test helped to determine 
their knowledge level. The "Content" PEH had the highest mean when 
compared to other PEMs. It had a standard deviation of 1.78, which means 
that ratings were consistent. "Implementing Instructional Plans" PEMs 
were helpful to students determining their knowledge level. The pre- and 
post-tests are good examples to follow in these PEMs. The "Management" 
modules' pre- and post-tests need more developmental work in content test 
validity, and simulated evaluation materials would be helpful since these 
modules are designed to be very practical. More clarified information 
would also add to the improvement of these PEMs. 
The "General Teaching Skills" and "Management" PEMs were reported as 
doing a good job of correcting some lack of information as well as 
improving a skill (Q5). Evidence in Appendix K indicates that the 
"Content" PEM and the "Implementing Instructional Plans" modules did well 
in clarifying information to students. These PEMs apparently were 
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written well and the subject matter was needed by students. Perhaps some 
students had taken similar coursework and were familiar with the 
information. The "Planning Skills" modules had the lowest rating. These 
PEH revisions should include more practical examples and activities. 
The "Content" PEM performed well when improvement of a skill was 
involved. This module related to global and development education. The 
"Management" PEMs performed similarly; students likely gained practical 
classroom management skills from these modules (Appendix K). 
Students (12 percent) who viewed the "General Teaching Skills" 
modules said they developed a more positive attitude about teaching; a 
smaller percentage (9 percent) of "Knowledge of Education" respondents 
concurred. However, according to Appendix O, both sets of these PEMs 
were perceived as helpful tools to students' acquisition of professional 
attitudes. 
The "Management" PEMs received the highest rating. This is not 
surprising because these modules were designed for practical use in the 
classroom. A high rating for the same question came from the 
"Implementing Instructional Plans" group's respondents. "Management" PEM 
group respondents reported to have learned skills in preventive 
discipline and stress management. The "Knowledge of Education" group did 
a better job of transmitting interaction skills for interviews and 
conferences when compared to other groups. Both "General Teaching 
Skills" and "Knowledge of Education" PEMs did improve as well as 
increased students' computer skills. 
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Research question 3 Research question 3 asks What are student 
perceptions of PEMs as viable instructional tools? Is there variation in 
responses among academic majors and year of student in college? 
Regarding the amount of time to complete a module being appropriate 
for the amount of value they derived, child development majors (more than 
others) felt that the modules were well worth the amount of time used for 
value gained. They used the modules that did not take a lot of time 
(Table 4). This is not surprising because their curriculum and lesson 
plans are designed to teach very young with short attention spans. 
When asked if the modules were interesting, students who used the 
"Management" and "Content" PEMs felt these modules were more interesting. 
Students also thought the directions were quite clear for all PEMs. 
These were strengths of the instructional modules. 
Regarding computer programs, student involvement, and level of 
interaction. Appendix R denotes the computer program in the "Content" PEM 
(X = 8.05) topped the list (Macintos^^version), followed by the 
"Management" PEMs (x = 6.53). The overall response ratings indicate the 
computer programs for PEMs need to be updated to include more student 
involvement and interactive capabilities. The "Content" PEM would be a 
good example to follow. 
Research question 4 Research question 4 asks Do ratings differ 
between the PEMs according to Version I (modules developed by 1986) and 
Version II (modules made available in 1987-88 which included old, revised 
and new modules)? How do the ratings compare according to the year the 
student took the survey? 
151 
The 1986 modules (Version I) were compared to the 1987-88 modules 
(Version II) in the area of classroom applicability. It should be noted 
that this question was not a part of the Version I (1986) questionnaire. 
Version II respondents said they gained a positive attitude toward 
teaching. Perhaps many of Version I respondents already had a positive 
attitude toward teaching and were probably more enthusiastic about 
entering the teaching profession. 
When students were asked what could be improved, they agreed that 
"General Teaching Skills" and the "Knowledge of Education" modules needed 
a wider variety of topics, more current and detailed information, and 
more activities, information, practical examples, questions, resources, 
games, and simulations. The "Management" PEMs' respondents wanted the 
same improvements. There is a general consensus that these changes or 
additions are needed. 
Question 9 asked about computer involvement and interaction. The 
Version I mean response (1986) was lower than the average mean response 
for Version II (1987-88), which indicates that the students interacted 
more and had more computer involvement with 1987-88 modules. When asked 
what they thought about the modules. Version II respondents said that the 
PEMs were interesting, worthwhile, informative and convenient (see Appen­
dix J). Most students said they chose a particular PEM because the in­
formation seemed useful in helping them to develop a philosophy or prac­
tical use in the classroom and/or in their personal lives. Fewer Version 
II respondents chose modules for these same reasons; they selected a 
module because it seemed interesting and they wanted to know more. 
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A larger percentage of Version II respondents said they gained a 
positive attitude toward teaching. Perhaps many Version I respondents 
already had a positive attitude toward teaching and were probably more 
enthusiastic about entering into the teaching profession. 
When students were asked what could be improved, they agreed that 
"General Teaching Skills" and the "Knowledge of Education" modules needed 
a wider variety of topics, more current and detailed information, and 
more activities, information, practical examples, questions, resources, 
gcunes, and simulations. The "Management" PEH group respondents wanted 
the same improvements. There is a general consensus that these changes 
or additions are needed. 
Both versions' respondents said the time constraints were convenient 
for their schedules. A larger percentage of Version II respondents liked 
the topic, organization, clearer objectives, and easy instructions of the 
modules. 
When asked what could be improved. Version I respondents liked the 
modules the way they were. Version II respondents wanted more 
activities, information, practical examples, questions, resources, games, 
and simulations. This may not be surprising since 1986 modules had 
recently been revised and some students who previously used them enjoyed 
the nature of the revisions and benefited more. Version I respondents 
indicated they learned how to incorporate multiculturalism into the 
classroom. The percentage dropped for Version II respondents. That is 
surprising since future teachers have, in many states like Iowa, become 
more aware of backgrounds of different ethnic groups due to human 
153 
relations/multicultural courses. Students reported improved teaching 
techniques with both Version II than with Version I modules. 
Students allegedly have gained general contributions and benefits to 
their professional growth and development from individual PEMs F-3, 
Aiding Children of Low-Income Families; R-1, Adjusting Physical Setting 
to Student Needs; and S-1, Maintaining Order in the Classroom. They also 
indicated similar responses from T-1, Teaching about Global and 
Development Education; and D-1, Knowing Job Interview Techniques. 
Students liked the information section best in PEMs T-1, Teaching 
about Global and Development Education; R-1, Adjusting Physical Setting 
to STudent Needs; and S-1, Maintaining Order in the Classroom. They 
liked the information section less in B-4, Knowing the Influences of 
Community and Nation on School Curriculum. 
The resource section in PEMs T-1, Teaching about Global and 
Development Education; D-1, Knowing Job Interview Techniques; and S-1, 
Maintaining Order in the Classroom, were regarded as beneficial by 
students. They did not think the resource section was very helpful in 
PEMs D-3, Gaining Job Satisfaction Among Teachers; A-1, Developing a 
Philosophy of Education; and F-1, Communicating with Students of 
Different Abilities/Background. 
Individual PEMs that received highest ratings as far as 
appropriateness of time and value received were P-1, Diagnosing and 
Prescribing for Individual Needs; T-1, Teaching about Global and 
Development Education; H-4, Working with Members of Diverse 
Racial/Ethnic/Social Groups; S-2, Using a Variety of Techniques to 
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Minimize Disruptive Behavior; and D-1, Knowing Job Interview Techniques. 
However, they indicated that PEMs G-1, Using Computer-Assisted 
Instruction, and C-3, Distinguishing the Responsibilities of 
Local/State/Federal Governments Regarding Education, needed improvement. 
Students enjoyed completing the activity, the resources and personal 
work suggested in these modules: Q-1, Applying Management Models to 
Student Needs (x = 9.60, SD = .89). Not many PEMs received a rating this 
high. The number of student users was low, but their responses were 
consistent. This indicates the activity and resource section was very 
enjoyable and, perhaps, challenging. PEMs H-4, Working with Members of 
Diverse Racial/Ethnic/Social Groups, and F-3, Aiding Children of Low-
Income Families, activity and resource sections were good. They could be 
used as guidelines for modification and development of other PEMs for 
these particular features. 
PEMs T-1, Teaching about Global and Development Education; F-3, 
Aiding Children of Low-Income Families; N-1, Fostering Positive Work 
Habits in Students; and F-2, Using a Variety of Interactional Styles 
(Appendix L) pre- and post-tests benefited students. However, more test 
validity and reliability as well may be needed for PEMs A-1, Developing a 
Philosophy of Education and H-3, Using a Multicultural Perspective 
because of the low ratings they received. 
Research question ^  Research question 5 asks Which are the 
"better" and "poorer" modules? The criteria to answer that question will 
be based upon "popularity" of the modules. 
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Popularity is defined for this purpose as the most frequently used 
PEMs. It is important to note, however, that students may have selected 
them because of a required assignment or accessibility. 
If popularity is used as a barometer to provide a distinction 
between the "better and poorer" modules, the most popular PEMs were A-1, 
Developing a Philosophy of Education; D-3, Gaining Job Satisfaction Among 
Teachers; F-1, Communicating with Students of Different Abilities/ 
Backgrounds; D-1, Knowing Job Interview Techniques; and S-1, Maintaining 
Order in the Classroom. If information or benefit gained is an accurate 
barometer, then PEMs R-1, Adjusting Physical Setting to Student Needs; M-
2, Helping Students Work Individually and in Small or Large Groups; F-3, 
Aiding Children of Low-Income Families; S-2, Using a Variety of 
Techniques to Minimize Disruptive Behavior; E-2, Working with Parents 
through Parent-Teacher Conferences; T-1, Teaching about Global and 
Development Education; H-4, Working with Members of Diverse Racial/ 
Ethnic/Social Groups; C-1, Knowing Legal Rights and Responsibilities of 
Teachers; and C-2, Knowing Legal Rights and Responsibilities of Students 
were the highest rated. 
The poorest PEMs for beneficial information gained were PEMs D-5, 
Knowing Trends and Issues Within the Teaching Profession; 0-3, Gaining 
Job satisfaction Among Teachers; A-1, Developing a Philosophy of 
Education; B-2, Knowing the Ethnic Minority Diversity/Background of 
American Society; and D-2, Knowing the Characteristics of Major Teacher 
Organizations. 
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If correcting a lack of information is a strong indication of 
efficacy, the best PEMs were T-1, Teaching about Global and Development 
Education; H-4, Working with Members of Diverse Racial/Ethnic/Social 
Groups; D-1, Knowing Job Interview Techniques; C-1, Knowing Legal Rights 
and Responsibilities of Teachers; and F-3, Aiding Children of Low-Income 
Families. The poorer PEMs were B-2, Knowing the Ethnic Minority 
Diversity/Background of American Society and A-1, Developing a Philosophy 
of Education. 
If computer involvement and interaction dictate effectiveness, T-1, 
Teaching about Global and Development Education and H-4, Working with 
Members of Diverse Racial/Ethnic/Social Groups were the best. PEMs B-1, 
Recognizing the Impact of Social Class in Educational Settings; A-1, 
Developing a Philosophy of Education; B-2, Knowing the Ethnic Minority 
Diversity/Background of American Society; and O-l, Reinforcing Learner 
Involvement were poorer modules. 
As far as modules that helped students to improve a skill, the best 
modules were T-1, Teaching about Global and Development Education and 
D-1, Knowing Job Interview Techniques. The poorer modules were F-1, 
Communicating with Students of Different Abilities/Backgrounds and A-1, 
Developing a Philosophy of Education. 
The best PEMs according to interest were H-4, Working with Members 
of Diverse Racial/Ethnic/Social Groups; T-1, Teaching about Global and 
Development Education; D-1, Knowing Job Interview Techniques; S-1, 
Maintaining Order in the Classroom; F-3, Aiding Children of Low-Income 
Families; and C-1, Knowing Legal Rights and Responsibilities of Teachers. 
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The poorer ones were B-4, Knowing the Influences of Community and Nation 
on School Curriculum; A-1, Developing a Philosophy of Education; and G-4, 
Preparing Curriculum Materials. 
Summary of Individual PEMs' Strengths and Weaknesses 
Some of the 51 modules were not included in the previous analysis. 
Usually only the PEMs that contained the highest and lowest means were 
discussed. Below is a summary of the strengths and weaknesses of most of 
the modules. 
Generally speaking, students felt that a strength of the modules was 
their "user friendliness." They also indicated that modules could be 
improved in the resource, related courses, and resource persons sections. 
Unless these strengths and weaknesses were exceptional, they will not be 
included in the following section of the chapter. 
The strengths of PEM A-1 (Developing a Philosophy of Education) were 
the personal benefits gained and clear directions. Areas where 
improvements were needed relate to the activities section, the capacity 
to correct some lack of information, the pre- and post-test sections, 
uninteresting material, low capacity to improve a skill, and level of 
computer program involvement (lack of computer interaction). 
PEM A-2's (Knowing Current Research on Effective Teaching) strongest 
features were interesting material, clear directions, practical 
application of material, and ability to correct a lack of information, 
and the related course section. Improvements are needed in the module's 
level of computer program involvement and its ability to improve a skill. 
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PEM B-l'a (Recognizing the Impact of Social Class in Educational 
Settings) strengths included interest of information, meaningful 
information, and the pre- and post-tests. Improvements are needed in the 
activities section, the ability to improve a skill, and the level of 
computer program interaction. 
PEM B-2's (Knowing the Ethnic Minority Diversity/Background of 
American Society) strengths were found in the usefulness of the module, 
directions, the information section, and the pre- and post-tests. The 
weaknesses of this module were the activities section, the ability to 
improve a skill, and the computer program interaction. 
PEM B-3 (Knowing Options and Alternatives Within and Outside the 
Public School System) include strengths such as interest and usefulness 
of the information, and the pre- and post-test sections. Improvements 
are needed in the activities section, the ability to improve a skill, and 
the level of computer program interaction. 
PEM B-4's (Knowing the Influences of Community and Nation on School 
Curriculum) strongest features were the usefulness of the information 
section, directions, and the pre- and post-tests. The components that 
needed improvements were the level of computer involvement and interest 
level of material. 
PEM B-5's (Knowing Historic and Contemporary Goal Statements) 
strengths were its clear directions, pre- and post-tests, and the 
activities section. The weak features were the interest level of 
information and its ability to correct some lack of information. 
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PEM C-l's (Knowing Legal Rights and Responsibilities of Teachers) 
strong features included the acquisition of practical information by the 
students, the usefulness of the module, interest of material, direction, 
information section, pre- and post-tests and the ability to correct some 
lack of information. The features that needed improvement were the level 
of computer program involvement, and the activities section. 
PEM C-2's (Knowing Legal Rights and Responsibilities of Students) 
strengths were the appropriate amount of time for the value gained, 
interesting material, directions, acquisition of meaningful information, 
ability to correct some lack of information, beneficial information 
section, and the resource section. This module needed improvements in 
the following features: level of computer program involvement, 
activities section, and lack of skill building techniques that relate to 
this module. 
PEH C-3's (Distinguishing the Responsibilities of Local/State/ 
Federal Governments Regarding Education) strong features included the 
module's directions, and the pre- and post-test sections. The weaknesses 
were found in the activities section, and more meaningful and practical 
information should be added. 
PEH D-1 (Knowing Job Interview Techniques) had many strong features 
such as the ability to help student acquire meaningful as well as 
practical material, and the amount of time appropriate for the value 
gained. It was interesting, the directions were clear, and the level of 
computer program involvement was good. However, some improvements are 
needed for the practical application of the material in the module (1987-
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88), and the activities section. This PEM can be used as a model for 
most of its features. 
PEM D-2's (Knowing the Characteristics of Major Teacher 
Organizations) strong features included the directions and its ability to 
help students correct some lack of information or learn a skill. The 
weaknesses were found in such features as level of computer program 
involvement and not having the ability to present meaningful and 
practical information. Also, the activities section needed to be 
investigated. 
PEM D-3's (Gaining Job Satisfaction Among Teachers) strengths 
included the clear directions, the information section, and the pre- and 
post-test sections. The weak features were the amount of time was not 
appropriate for the value derived from using the module. It was felt 
that the material was not classroom applicable (x = 5.52). The level of 
computer program involvement, ability to improve a skill interest level 
of material, ability to help correct some lack of information, and the 
level of computer program involvement need improvement. 
PEM D-4's (Knowing Sources to Prevent or Alleviate Teacher Burnout) 
strongest features included its ability to provide meaningful and 
practical information and the information section. Students did not 
acquire many skills that relate to the topic of this module. 
PEM D-5's (Knowing Trends and Issues Within the Teaching Profession) 
strengths were the amount of time used was worth the value gained from 
using the module and the clear directions. This module needed 
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improvements in areas of meaningful and practical information (1986) (x = 
4.80) and level of computer program involvement (x = 5.47). 
PEM E-l's (Working with Faculty, Staff and Resource Persons) strong 
features were its clear directions and the ability to correct some lack 
of information. Its weaknesses were uninteresting information and level 
of computer program involvement. 
PEM E-2's (Working with Parents Through Parent-Teacher Conferences) 
strengths were student's perceptions that they could personally and/or 
professionally benefit from the use of the module, correction of some 
lack of information, and clear directions. The activities section was 
liked by the students. Its weaknesses included the level of computer 
program involvement. 
PEM F-l's (Communicating with Students of Different Abilities/ 
Backgrounds) strengths included the ability to present meaningful 
information and practical information. Its weaknesses included the level 
of computer program involvement and skill-oriented activities. 
PEM F-2's (Using a Variety of Interactional Styles) strongest 
features included the activities section, pre- and post-tests, ability to 
correct a lack of information, and clear directions. PEM F2 needs to be 
rewritten so that it is more interactive. 
PEM F-3's (Aiding Children of Low-Income Families) strengths were 
the information section, the pre- and post-tests, interesting material, 
and clear directions. The module needed a higher level of computer 
program involvement. 
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PEM G-l's (Using Computer-Assisted Instruction) most positive 
features were its information section, "user friendliness," and practical 
information. However, the ability for this PEM to improve a skill needs 
to be investigated. 
PEM G-2 (Using Educational Simulations) was seldom chosen by the 
population, but it appears that the pre- and post-tests, the meaningful 
and practical information, and the "user friendliness" of the computer 
program were strengths. Possible weaknesses of the module would be the 
amount of time used to work through the module was not worth the value 
gained, unclear directions, and the level of computer program 
involvement. 
PEM 6-3 (Integrating Resources from Groups Outside of School) was 
not selected often by the population; however, its strengths seem to be 
in such features as helping students to correct some lack of information, 
clear directions, pre- and post-test section and the information section. 
One of the module's weaknesses would be a low level of computer program 
involvement (x = 5.46). 
PEM G-4's (Preparing Curriculum Materials) strengths included the 
information and resource sections, the pre- and post-test sections, and 
the clear directions (x = 8.37). Improvements are needed in its ability 
to improve skills (x = 5.36). 
PEM H-l's (Fostering Creative and Critical Thinking) dominant 
features were personal and/or professional benefits from using the 
module, the pre- and post-test sections, interesting material and the 
clear directions. 
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PEM H-2's (Identifying Multicultural/Nonsexist Elements in 
Education) strongest features were the activities, pre- and post-test 
sections, and clear directions. The module needed improvement if it is 
to help students improve a skill. 
PEM H-3's (Using a Multicultural Perspective) strengths were the 
information section, the amount of time used to work through the module 
for the value gained, and the clear directions. Areas of improvement 
should be the computer program interactive level. 
PEM H-4's (Working with Members of Diverse Racial/Ethnic/Social 
Groups) most positive included the capability to correct some lack of 
information, the appropriate amount of time used to view the module for 
the value gained, the activities section, the clear directions and 
interesting information. The computer program interactive level was also 
a strength of this module. Generally speaking, this module can serve as 
a good model for future PEMs. 
PEM I-l's (Developing a Professional Self-Concept and an Integrated 
Personal/Professional Value System) strengths were its meaningful 
information and material, the information section, the pre- and post-
tests, and clear directions. The computer program involvement level was 
also a strength (x = 6.65). Improvements were needed to help students 
correct lack of information in some areas. 
PEM 1-2 (Practicing Professional Ethics) had a very low usage rate. 
Some of the dominant features could be the pre- and post-tests, 
interactivity, and clear directions. Its weak feature was possibly the 
resource section. 
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PEM J-l's (Selecting and Generating Instructional Objectives) 
dominant features were the pre- and post-tests, clear directions (x = 
7.91), the activities section, and the information section. The feature 
that should be investigated is the level of interaction. 
PEM J-2's (Planning to Achieve Goals and Objectives) strongest 
features were the amount of time it took to work through the module was 
appropriate for the value gained, clear directions, and the pre- and 
post-test sections. Improvements are warranted on the module's capacity 
to correct some lack of information. 
PEM J-3's (Planning to Question Strategies) strongest features were 
the clear directions and meaningful information received from the module. 
Its weakest features included lack of interest, low level of computer 
program involvement, lack of ability to correct some lack of knowledge, 
and the resource section. 
PEM K-l's (Planning for Individuals with Diverse Abilities) 
dominant features included clear directions, appropriate amount of 
time used for the information gained, and the pre- and post-test 
sections. Improvements need to be made for more computer program 
interact ivity. 
PEM L-l's (Involving Students in the Learning Process) strengths 
included clear directions, and the pre- and post-test sections. Its 
weaknesses are computer program interactive level, the ability to improve 
a skill, and the section on resource persons. 
PEM L-2's (Providing Enrichment Activities) was not one of the 
frequently selected modules; however, its dominant features may be the 
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pre- and post-teat sections, and its ability to be interesting (x = 
8.00). A weak feature could be its perceived lack of information. 
PEM M-1 (Applying Theories of Learning to the Classroom) was also 
not one of the frequently chosen modules. However, its strengths 
appeared to be the module's clear directions and the pre- and post-test 
sections. Improvements may need to be made in the module's ability to 
improve a skill, to make it more interesting, and level of computer 
involvement. 
PEM M-2's (Helping Students Work Individually and in Small or Large 
Groups) strengths were located in the time being appropriate for the 
value received from the module, the meaningful and practical information, 
the pre- and post-test sections, and it was perceived to be an 
interesting module. The feature that required investigation is the 
interactive capabilities of the module. It should be considered a model 
for the development of other PEMs, especially in the areas of the pre-
and post-tests. 
PEM N-l's (Fostering Positive Work Habits in Students) most positive 
features were its meaningful and practical information, the appropriate 
amount of time used to work through the module for the value gained, the 
pre- and post-test sections, and the interesting material. Its major 
weakness was lack of interaction. 
PEM 0-1's (Reinforcing Learner Involvement) strongest features were 
the meaningful and practical information, personal benefits of the 
information in the module, the pre- and post-test sections, and the "user 
friendliness" of the module (x = 8.00). Two weaknesses of this module 
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were the level of computer program interaction and its capability to 
improve skills. This module could be a model to use when developing 
other PEMs, especially in the pre- and post-tests and/or the "user 
friendliness" of the computer program. 
PEM P-1 (Diagnosing and Prescribing for Individual Needs) did not 
get selected very often by students. However, this module's strengths 
could be its capacity to correct some lack of knowledge, the resource 
section, the information section, the directions, interesting subject 
matter, and level of interaction. 
PEM Q-1 (Applying Management Models to Student Needs) was not very 
popular as far as usage. Its strengths could possibly be the activities 
section, personal benefits gained from using the module, pre- and post-
tests section directions, and computer program involvement. Its weak 
features may be the section on resource persons. 
PEM R-l's (Adjusting Physical Setting to Student Needs) most 
positive features included its meaningful information and material, pre-
and post-test sections, interesting information, and clear directions. 
The weakest feature was the module's perceived incapacity to improve a 
skill. 
PEM S-l's (Maintaining Order in the Classroom) chief strengths were 
the information section, meaningful and practical material (1986), 
directions, and the amount of time used to view the module was 
appropriate for the value received. Its weakest features were the pre-
and post-test sections and low interactive level. 
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FEH S-2'B (Using a Variety of Techniques to Minimize Disruptive 
Behavior) strongest attributes were its meaningful information, the 
information section, directions, appropriate amount of time used to view 
the module for the value gained from the module, and the interesting 
material. This module's weakest feature included the computer program 
interaction. 
PEH S-3's (Intervening in Conflict Situations) dominant features 
were meaningful and practical information, the amount of time was 
appropriate for the value derived from the module, interesting subject 
matter, and clear directions. Improvement is needed on the pre- and 
post-tests and the computer program involvement. 
PEH S-4's (Designing Programs for Behavior Change) strengths were 
the meaningful and practical information, the information section, pre-
and post-test section (3c = 7.91), the capacity to correct some lack of 
information, the ability to improve a skill, interesting materials, and 
clear directions (x = 8.05). Some features that need improvement are 
information that can help students to correct some lack of knowledge and 
computer program involvement. 
The strengths of PEM T-1 (Teaching about Global and Development 
Education) were its meaningful and practical information (x = 8.52), 
personal benefits received from viewing the module ("5 = 8.14), and the 
information, resource and activities sections (x = 8.43). Also, the pre-
and post-test sections (x = 8.48), the module's capacity to correct some 
lack of information (x = 8.24), and its capacity to help improve a skill 
(X = 8.10) were often cited positively by students. Other strong 
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features included the time was appropriate for the amount of value 
received (x = 7.81), interesting information (x = 7.95), and clear 
directions (x = 7.81). students perceived the feature computer program 
interaction (x = 8.05) strongest in this module. 
Recommandât ions for the modification of existing PEMs 
PEM groups Except for the individual "Content" PEH, all PEM 
groups, as perceived by student ratings, require a modification in the 
resource activity and resource person sections. The "user friendliness" 
and the interaction and student involvement in the programs should be 
improved. Students enjoy using the computer as a learning tool, and more 
user friendly instructional programs could add to their level of 
motivation. The "Content" PEM is an excellent model to consider for 
improvement of other PEM groups. 
Although students indicated that the "Knowledge of Education" PEM 
group provided professional information and concepts, they apparently 
want these PEMs to have more practical applications. Though these 
modules are theoretical in their approach, educational simulations would 
add another dimension of a practical nature to this PEM group. 
Apparently, the pre- and post-tests in the "Management" group 
require improvements. An investigation into the test items is warranted. 
Individual PEMs According to student perceptions (response 
ratings), all PEM resource sections (particularly in PEMs D-3, Gaining 
Job Satisfaction Among Teachers; A-1, Developing a Philosophy of 
Education; and F-1, Communicating with Students of Different Abilities/ 
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Backgrounds), activity pre- and post-test, and related course sections 
require updating. The related course section does not appear to be very 
beneficial to students and should be dropped. Students generally want 
more interactive computer instructional programs. PEH H-4, Working with 
Members of Diverse Racial/Ethnic/Social Groups, received high ratings, as 
did PEM T-1, Teaching about Global and Development Education, in their 
activity and resource sections. Their format should be considered when 
revisions are made. 
Certain investigative areas are needed in PEH A-1, Developing a 
Philosophy of Education. These would include more practical examples and 
activities, and pre- and post-tests revision. PEM H-3, Using a 
Multicultural Perspective, also needs these modifications. 
Information sections should be updated and presented more clearly in 
PEHs B-4, Knowing the Influences of Community and Nation on School 
Curriculum; I-l, Developing a Professional Self-Concept and an Integrated 
Personal/Professional Value System; L-1, Involving Students in the 
Learning Process; D-5, Knowing Trends and Issues within the Teaching 
Profession; D-3, Gaining Job Satisfaction Among Teachers; A-1, Developing 
a Philosophy of Education; B-2, Knowing the Ethnic Minority Diversity/ 
Background of American Society; and D-2, Knowing the Characteristics of 
Major Teacher Organizations. The information could be more beneficial 
using more highly interactive computer-aided activities, games, and 
simulations. Students reported that a wider variety of developmental 
material (practical information, interactive activities) would bS' 
constructive in correcting information in PEMs A-1, Developing a 
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Philosophy of Education; B-2, Knowing the Ethnic Minority Diversity/ 
Background of American Society; and D-2, Knowing the Characteristics of 
Major Teacher Organizations. Students perceived these modules needed 
more current information and more challenging practical activities. 
According to student perceptions, additional professional skill-
building activities would enhance PEMs A-1, Developing a Philosophy of 
Education; F-1, Communicating with Students of Different Abilities/ 
Backgrounds; B-4, Knowing the Influences of Community and Nation on 
School Curriculum; and G-4, Preparing Curriculum Materials. Educational 
simulations could assist students build skills without being in actual 
classrooms or educational settings. 
Students who used Version I (1986) PEMs expressed a preference for 
more user friendly modules. Apparently they enjoy their interactive 
capabilities and want more involvement. Version II (1987 through 1988) 
respondents were concerned with more activities, information, practical 
examples, questions, resources, games, and simulations. Respondents 
rated both versions of PEMs high as far as making contributions, benefits 
to their professional or personal growth, and correcting some lack of 
information. 
Recommendations for the Development of New PEMs 
By far, students perceived the "Content" PEM (T-1, Teaching about 
Global and Development Education) as the most effective individual PEM. 
Consistently, T-1 has received the highest mean response by students who 
viewed the PEM. This PEM received the highest rating in 15 of the 19 
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forced-choice items, including being rated the most "user friendly," as 
well as being rated the module that involved and interacted most with 
students. Therefore, modules (except T-1 which is already in Macintosh 
format) that were assessed in this study would better benefit students if 
they were formatted in the Macintosh version. Students were motivated 
and enthusiastic with this version. 
Also, new modules should be written to include interdisciplinary 
instruction. Secondary education, physical education, and child 
development majors really want some sense of how an inclusion of their 
content areas and professional education knowledge fit together. The 
"Planning Skills" modules would be a good choice for implementing 
interdisciplinary concepts. Students would then gain experience on how 
to plan lessons using professional educational knowledge and their 
various academic majors. What is indicated here is that a wider variety 
of topics is needed. 
Educational computer simulations could enhance the theoretical 
concepts in the "Knowledge of Education" PEMs by relating the theories to 
real classroom practices. Generally, students want more practical 
activities added to their instruction and teacher education program. 
This would afford an opportunity for teacher education students to 
visualize and become more appreciative of professional education 
knowledge. 
Finally, new modules' instruction time could be increased, although 
the results of the analysis did not necessarily find this to be an 
advantage or disadvantage. However, if the modules include the above 
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improvements, including a "user friendly" program, the analysis does show 
that students will enjoy patiently working through the modules. 
Recommendations for Future Research 
Replication of this study is needed in order to compare teacher 
education students' reactions to Performance Element Modules. This study 
used only teacher education students at Iowa State University, and cannot 
be generalized. Research at other institutions would undoubtedly 
contribute to the reliability of the study. 
The findings of this study uncovered the need for additional 
research on the PEM modules. The major emphasis should be on the 
development of more "user friendly" modules, including more interactive 
capabilities. Also, computer simulated situations would assist in the 
modules' being more practical for students. Generally, the instructional 
time (the time it takes to complete a PEM) should be increased, because 
the students in this study did not consider the length of time a negative 
factor. They put more emphasis on interesting information and 
activities, as well as the interactive capability of the computer 
program. Also, more PEMs should be included on the characteristics of 
early childhood education. Each academic major would better benefit by 
the inclusion of various subject matter and professional educational 
material. 
Overall, the students perceived the modules as having made general 
contributions and provided benefits to their (professional and personal) 
growth and development. They perceived the modules as having enhanced 
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their knowledge, skills and professional attitudes. The teacher 
education students in this study thought the modules were viable 
instructional tools that enhanced their program. Finally, the 
suggestions for improvement would further enhance the viability of the 
modules. 
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APPENDIX A. HUMAN SUBJECTS COMMITTEE APPROVAL OF REQUEST 
TO USE DATA FROM WHICH PREVIOUS PERMISSION 
WAS OBTAINED 
IOWA STATE UNIVERSITY 
o f  s c i e n c e  a n d  t e c h n o l o g y  1 8 2  
Interoffice Communication 
DATE: October 11, 1990 
TO: Pat Elmore 
FROM: Pat Keith 
This indicates approval of your request to use data for your 
dissertation for which previous approval was obtained from the Human 
Subjects Committee. 
Best wishes on your research! 
PK:jj 
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APPENDIX B. LIST OF PERFORMANCE ELEMENT MODULES 
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I. General Teaching Skills 
E. Working with Professionals and Other Adults 
E-1 Working with faculty, staff and resource persons 
E-2 Working with parents through parent-teacher conferences 
F. Working with Students 
F-1 Communicating with students of different abilities/ 
backgrounds 
F-2 Using a variety of interactional styles 
F-3 Aiding children of low income families 
6. Using and developing a variety of educational tools/materials 
G-1 Using computer-assisted instruction 
G-2 Using educational simulations 
G-3 Integrating resources from groups outside of school 
H. Building an effective learning environment 
H-1 Fostering creative and critical thinking 
H-2 Identifying multicultural/nonsexist elements in education 
H-3 Using a multicultural perspective 
H-4 Working with members of diverse racial/ethnic/social 
groups 
I. Working on personal and professional development 
I-l Developing a professional self-concept and an integrated 
personal/professional value system 
1-2 Practicing professional ethics 
Figure B-1. List of Performance Element Modules (Source: Charles R. 
Kniker, ed., (1989), The PEM Manual, College of Education, 
Iowa State University, Ames, Iowa) 
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II. Knowledge of Education 
A. Studying educational foundation 
A-1 Developing a philosophy of education 
A-2 Knowing current research on effective teaching 
A-3 Locating and using professional literature 
B. Knowing about the school as a social/historical institution 
B-1 Recognizing the impact of social class in educational 
settings 
B-2 Knowing the ethnic minority diversity/background of 
American society 
B-3 Knowing options and alternatives within and outside 
the public school system 
B-4 Knowing the influences of community and nation on 
school curriculum 
B-5 Knowing historic and contemporary goal statements 
C. Knowing about the school as a legal, political institution 
C-1 Knowing legal rights and responsibilities of teachers 
C-2 Knowing legal rights and responsibilities of students 
C-3 Distinguishing the responsibilities of local/state/ 
federal governments regarding education 
D. Knowing about the teaching profession 
D-1 Knowing job interview techniques 
D-2 Knowing the characteristics of major teacher organizations 
D-3 Gaining job satisfaction among teachers 
D-4 Knowing sources to prevent or alleviate teacher burnout 
D-5 Knowing trends and issues within the teaching profession 
Figure B-1. (Continued) 
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III. Implementing Instructional Plans 
M. Converting theory to practice 
H-1 Applying theories of learning to the classroom 
M-2 Helping students work individually and in small or large 
groups 
N. Helping students develop thinking and learning skills 
N-1 Fostering positive work habits in students 
O. Maintaining student interest/motivation 
0-1 Reinforcing learner involvement 
P. Evaluation and diagnosis 
P-1 Diagnosing and prescribing for individual needs 
P-2 Designing and implementing evaluation instruments 
P-3 Interpreting data from evaluation procedures 
IV. Management 
Q. Understanding the theory and application of management 
techniques 
Q-1 Applying management models to student needs 
R. Generating a positive classroom climate 
R-1 Adjusting physical setting to student needs 
S. Utilizing disciplinary techniques 
S-1 Maintaining order in the classroom 
S-2 Using a variety of techniques to minimize disruptive 
behavior 
S-3 Intervening in conflict situations 
Figure B-1. (Continued) 
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S-4 Designing programs for behavior change 
S-5 Applying the knowledge base to classroom discipline 
(Macintosh only) 
VI. Content 
T. General content 
T-1 Teaching about global and development education 
(Macintosh only) 
Figure B-1. (Continued) 
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APPENDIX C. PERFORMANCE ELEMENT MODULE EVALUATION SHEET (1986) 
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PERFORMANCE ELEMENT MODULE EVALUATION SHEET - SPRING 1986 
PEM 
Your Name Date PEM worked on 
Name of PEM Number of PEM 
How many minutes did you spend on this PEM?_ 
Your major in Teacher Education 
Year in School Fr So Jr Sr 
INSTRUCTIONS: This evaluation has two parts. There are questions on an 
agree/disagree scale; respond to them on the machine 
scored portion of this sheet. 
There is also space on the back to write free-response 
answers to a few questions, to make comments that may not 
be covered by the foxrmal questions. 
- Machine Scored Portion -Disagree Agree 
1 2 3 4 5  6 7 8 9  1 0  
1. I acquired meaningful information and material from the module that 
I should be able to apply in the classroom. 
2. I personally benefited from using the module (whether or not I can 
apply these benefits directly in the classroom). 
3. The amount of time it took to work through the module was 
appropriate for the amount of value I derived. 
4. The module was interesting. 
5. Directions for working through the module were clear. 
6. I felt the computer was "user friendly." 
7. I completed at least one activity, read one resource, or did some 
other form of personal work suggested in the module. 
8. The computer program involved me and seemed to create an interaction 
or dialog with me. 
9. The information section was very beneficial to me. 
J 10. The resources section was very beneficial to me. 
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11. The activities section was very beneficial to me. 
12. The related courses section was very beneficial to me. 
13. The section on resource persons was of real value. 
14. The pre- and/or post-test sections helped me determine my knowledge 
about the topic. 
15. This module helped me correct some lack of information or helped me 
improve a skill. 
Answer No. 16 only if you have done another PEH on the mainframe. 
16. I preferred the micro version to the mainframe version of the PEMs. 
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- FREE RESPONSE PORTION -
We are interested in your comments on the experience of working through a 
module, because we are continually trying to make improvements. A few 
sentences in response to each question below will help us. 
1. Why did you choose this particular module? 
2. Was the deadline for completing the module and its evaluation form 
realistic for your time schedule? 
3. What did you like about this module? 
4. What could be improved? 
5. What attitude(s) did you acquire, what skill(s) did you improve, what 
concept(s) did you learn? 
6. "I think these modules are..." 
192 
APPENDIX D. PERFORMANCE ELEMENT MODULE EVALUATION 
SHEET (1987-88) 
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ELEMENT MODULE EVALUATION SHEET - FALL 1987-1988 
PEM 
Your Name Date PEM worked on 
Name of PEM Number of PEM 
How many minutes did you spend on this PEM? 
Your major in Teacher Education 
Year in School Fr So Jr Sr 
INSTRUCTIONS: This evaluation has two parts. There are questions on an 
agree/disagree scale; respond to them on the machine 
scored portion of this sheet. There is also space on the 
back to write free-response answers to a few c[uestions, to 
make comments that may not be covered by the formal 
questions. 
1. I acquired meaningful information and material from the module. 
2. I should be able to apply what I learned from the module in the 
classroom. 
3. I personally benefited from using the module (whether or not I can 
apply these benefits directly in the classroom). 
4. The amount of time it took to work through the module was 
appropriate for the amount of value I derived. 
5. The module was interesting. 
6. Directions for working through the module were clear. 
7. I felt the computer was "user friendly." 
8. I completed at least one activity, read one resource, or did some 
other form of personal work suggested in the module. 
9. The computer program involved me and seemed to create an interaction 
or dialog with me. 
Machine Scored Portion 
-Disagree—Agree-
1 2 3 4 5  6 7 8 9  1 0  
10. The information section was very beneficial to me. 
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11. The resource section was very beneficial to me. 
12. The activities section was very beneficial to me. 
13. The related courses section was very beneficial to me. 
14. The section on resource persons was of real value. 
15. The pre- and/or post-test sections helped me determine my knowledge 
about the topic. 
16. This module helped me correct some lack of information. 
17. This module helped me improve a skill. 
- Free Response Portion -
We are interested in your comments on the experience of working through a 
module, because we are continually trying to make improvements. A few 
sentences in response to each question below will help us. 
1. Why did you choose this particular module? 
2. Was the deadline for completing the module and its evaluation form 
realistic for your time schedule? 
3. What did you like about this module? 
4. What could be improved? 
195 
5. What attitude(s) did you acquire, what skill (a) did you improve, what 
concept(s) did you learn? 
6. "I think these modules are..." 
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APPENDIX E. DESCRIPTIVE DATA ON STUDENTS BY PEM GROUPS, 
ACCORDING TO YEAR THE STUDENT TOOK THE SURVEY, 
MAJOR, AND YEAR OF STUDENT IN COLLEGE 
GROUP 
CONTENT fREQ 
(I PEM) 
PCT 
GEN T FREO 
SKILL 
( 15 PEMS) PCT 
IMPLMNT FREO 
PLA 
(7 rCMS) PCT 
KNOUL OF FREO 
ED 
(16 PEMS) PCT 
MANAGEMENT FREO 
(7 PEMS) 
PCT 
PLAN FREQ 
SKILLS 
(6 PEMS) PCT 
TOTAL FREO 
(48 PEMS) 
PCT 
YEAR SURVEYED 
86 87 88 EL 
MAJOR OF STUDENT 
PHYS CHLO 
ED SEC ED ED DEV 
YEAR 
FRESH- SOPHO-
OTHERS MAN MORE 
IN COLLEGE 
JUNIOR SENIOR OTHERS 
21 10 5 1 5 1 14 3 2 I 
. 100.CO 47.62 23.81 4.76 23.81 4 76 66.67 14.29 9.52 4.76 
224 200 206 275 182 26 34 108 117 268 140 88 7 
35.56 31 75 32 70 44.OO 29.12 4.16 5.44 17 28 18.87 43.23 22.58 14.19 1 13 
26 47 35 39 33 7 4 23 21 51 24 lO 
24.07 43.52 32.41 36.79 31.13 6.60 3.77 21.70 19.81 48.11 22.64 9.43 
672 232 227 457 417 48 55 145 287 455 217 141 10 
59.42 20.51 20.07 40.73 37.17 4.28 4.90 12.92 25.86 40.99 19.55 12.70 0.90 
115 49 76 89 82 11 13 4 1 57 99 50 32 
47.92 20.42 31.67 37.71 34.75 4.66 5.51 17.37 23.95 41.60 21.01 13 45 
21 32 41 43 25 2 4 18 14 34 30 13 3 
22.34 34.04 43.62 46.74 27.17 2.17 4.35 19.57 14.89 36.17 31.91 13.83 3.19 
1058 560 606 913 744 94 111 340 497 921 464 286 2 1 
47.57 25.18 27.25 41.46 33.79 4.27 5.04 15.44 22.70 42.07 21.20 13.07 0.96 
(22 WERE MISSING FOR MAJOR) (35 WERE MISSING FOR CLASS) 
ID 
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APPENDIX F. DESCRIPTIVE DATA ON STUDENTS BY INDIVIDUAL PEMS 
ACCORDING TO YEAR THE MODULE WAS VIEWED, MAJOR, 
AND YEAR OF STUDENT IN COLLEGE 
GROUP PEM 
NUMBER 
CON­
TENT T-I FREQ 
PCT 
GEN T E-1 FREQ 
SKILLS 
PCT 
E-2 FREQ 
PCT 
F-l FREQ 
PCT 
F-2 FREQ 
PCT 
F-3 FREQ 
PCT 
G-1 FREQ 
PCT 
G-2 FREQ 
PCT 
G-3 FREQ 
PCT 
G-4 FREQ 
PCT 
TABLE OF DESCRIPTIVE DATA ON STUDENTS BY PEM 
MAJOR OF STUDENT YEAR IN COLLEGE 
YEAR MODULE TAKEN 
PHYS CHLD FRESH- SOPHO-
86 87 88 ELEM ED SEC ED ED DEV OTHERS MAN MORE JUNIOR SENIOR OTHERS 
3 
18.75 
35 
46.67 
38 
25.68 
10 
21.74 
26 
31.33 
22 
57.89 
1 
33.33 
11 
84.62 
6 
30.00 
8 
50.00 
16 
21.33 
48 
32.43 
21 
45.65 
30 
36.14 
8 
21.05 
1 
33.33 
2 
15.38 
7 
35.00 
21 
100.00 
5 
31.25 
24 
32.00 
62 
41.89 
15 
32.61 
27 
32.53 
8 
21.05 
1 
33.33 
7 
35.00 
10 
47.62 
3 
18.75 
37 
49.33 
68 
45.95 
20 
43.48 
46 
55.42 
16 
42.11 
2 
66.67 
7 
53.85 
10 
50.00 
1 14 3 2 
4.76 66.67 14.29 9.52 
6.25 43.75 6.25 50.00 6.25 37.50 
5 . 1 5  
23.81 4.76 23.81 
5 17 18 1 
31.25 
17 3 8 10 16 36 11 12 
22.67 4.00 10.67 13.33 21.33 48.00 14.67 16.00 
39 II 13 17 30 60 41 16 
26.35 7.43 
I 
4.76 
2 
2.41 
1 
2.63 
15 
32.61 
17 
20.48 
16 
42.11 
I 
33.33 
3 
23.08 
5 2 
25.00 10.00 
8.78 11.49 20.27 40.54 27.70 10.81 
11 12 25 6 2 
6 
23.91 26.09 54.35 13.04 
12 20 40 15 
7.23 14.46 24.10 48.19 18.07 
5 7 13 11 
7.23 
7 
I 
0.68 
4.35 2.17 
6 2 
2.41 
13.16 18.42 34.21 28.95 18.42 
3 
. 100.00 
3 4 3 4 2 
23.08 30.77 23.08 30.77 15.38 
3 5 9 4 1 1 
15.00 25.00 45.00 20.00 5.00 5.00 
GROUP PEM 
NUMBER 
CON­
TENT H-1 
H-2 
H-3 
H-4 
1-1 
1 - 2  
IMPLE­
MENT M-I 
PLANNING 
M-2 
N-1 
0 - 1  
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
TABLE OF DESCRIPTIVE DATA ON STUDENTS BY PEM 
MAJOR OF STUDENT YEAR IN COLLEGE 
YEAR MODULE TAKEN 
86 
10 
15.38 
13 
37.14 
18 
85.71 
23 
71.88 
12 
60.00 
5 
14.71 
5 
12.50 
87 
30 
46.15 
13 
37.14 
2 
6.25 
6 
35.29 
2 
66.67 
2 
50.00 
6 
30.00 
20 
58.82 
15 
37.50 
PHYS CHLD FRESH- SOPHO-
88 ELEM ED SEC ED ED 
25 27 16 
38.46 41.54 24.62 
9 14 7 4 
25.71 40.00 20.00 11.43 
3 6 12 
14.29 28.57 57.14 ; 
7 13 14 3 
21.88 40.63 43.75 9.38 
11 4 8 
64.71 23.53 47.06 
1 3 
33.33 100.00 
2 3 I 
50.00 75.00 25.00 
2 7 5 3 
10.00 35.00 25.00 15.00 
9 13 12 1 
26.47 38.24 35.29 2.94 
20 13 13 3 
50.00 32.50 32.50 7.50 
DEV OTHERS MAN 
20 
MORE JUNIOR SENIOR OTHERS 
1 
32 18 
3.08 30.77 9.23 49.23 27.69 12.31 
12 10 10 
2.86 25.71 8.57 34.29 28.57 28.57 
3 6 6 4 5 
2 
6.25 
1 4 
5.88 23.53 
14.29 28.57 28.57 19.05 23.81 
5 8 8 11 
15.63 25.00 25.00 34.38 
10 5 
1 
1.54 
1 1 
58.82 29.41 5.88 5.88 
1 1 I 
33.33 33.33 33.33 
1 2  1 .  
25.00 50.00 25.00 
1 4 8 7 5. 
5.00 20.00 40.00 35.00 25.00 
8 5 18 8 3 
23.53 14.71 52.94 23.53 8.82 
3 8 6 22 7 5 
7.50 20.00 15.00 55.00 17.50 12.50 
to 
O 
O 
(CONTINUED) 
TABLE OF DESCRIPTIVE DATA ON STUDENTS BY PEN 
MAJOR OF STUDENT YEAR IN COLLEGE 
YEAR MODULE TAKEN 
PHYS CHLD FRESH- SOPHO-
86 87 88 ELEM ED SEC ED ED DEV OTHERS MAN MORE JUNIOR SENIOR OTHERS 
GROUP PEM 
NUMBER 
IMPLE­
MENT P-I 
PLANNING 
KNOWL A-1 
OF ED 
A-2 
B-1 
B-2 
8-3 
B-4 
B-5 
B-5 
C-1 
C-2 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
1 
16.67 
116 
55.77 
4 
21.05 
93 
76.23 
66 
81.48 
63 
86.30 
37 
82.22 
8 
88.89 
30 
42.86 
3 
12.00 
3 
50.00 
50 
24.04 
4 
21.05 
13 
10.66 
12 
14.81 
5 
6.85 
3 
6.67 
1 
11.11 
25 
35.71 
8 
32.00 
2 
33.33 
42 
20.19 
11 
57.89 
16 
13. 11 
3 
3.70 
5 
6.85 
5 
1 1 . 1 1  
15 
21.43 
14 
56.00 
2 
33.33 
79 
37.98 
11 
57.89 
59 
48.36 
32 
39.51 
28 
38.36 
19 
42.22 
2 
22.22 
23 
32.86 
11 
44.00 
1 
16.67 
83 5 
39.90 2.40 
6 1 
31.58 5.26 
44 5 
36.07 4.10 
32 2 
39.51 2.47 
32 2 
43.84 2.74 
19 2 
42.22 4.44 
6 
66.67 
26 5 
37.14 7.14 
7 
28.00 
3 1 
50.00 16.67 
10 31 50 
4.81 14.90 24.04 
1 9 
5.26 47.37 
7 7 36 
5.74 5.74 29.51 
5 10 26 
6.17 12.35 32.10 
3 8 23 
4.11 10.96 31.51 
3 2 11 
6.67 4.44 24.44 
I 3 
11.11 33.33 
1 15 6 
1.43 21.43 8.57 
7 6 
. 28.00 24.00 
1 2  2 .  
16.67 33.33 33.33 
81 42 33 2 
38.94 20.19 15.87 0.96 
7  1 2 .  
36.84 5.26 10.53 
42 25 18 1 
34.43 20.49 14.75 0.82 
1 
1.23 
24 18 12 
29.63 22.22 14.81 
32 14 4 
43.84 19.18 5.48 
14 7 12 1 
31.11 15.56 26.67 2.22 
4  1 1 .  
44.44 11.11 11.11 
35 17 11 1 
50.00 24.29 15.71 1.43 
17 2 
68 .00  8 .00  
to 
O 
(CONTINUED) 
TABLE OF DESCRIPTIVE DATA ON STUDENTS BV PEH 
GROUP PEM 
NUMBER 
MANAGE­
MENT S-2 
S-3 
S-4 
PLAN J-1 
SKILLS 
J-2 
J-3 
K-1 
L-l 
L-2 
TOTAL 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
YEAR MODULE TAKEN 
86 87 88 
MAJOR OF STUDENT 
PHYS CHLD 
YEAR IN COLLEGE 
FRESH- SOPHO-
24 
50.00 
16 
84.21 
4 
36.36 
5 
22.73 
4 
36.36 
1 
8.33 
3 
14.29 
8 
40.00 
1020 
47.05 
ELEM EO SEC EO EO DEV OTHERS MAN 
9 
18.75 
1 
5.26 
3 
27.27 
10 
45.45 
3 
27.27 
5 
41.67 
6 
28.57 
3 
15.00 
3 
50.00 
544 
25.09 
15 
31.25 
2 
10.53 
4 
36.36 
7 
31.82 
4 
36.36 
6 
50.00 
12 
57.14 
9 
45.00 
3 
50.00 
604 
27.86 
18 
37.50 
6 
31.58 
4 
36.36 
7 
31.82 
6 
54.55 
7 
58.33 
8 
38.10 
11 
55.00 
4 
66.67 
906 
41.79 
17 
35.42 
6 
31.58 
S 
45.45 
8 
36.36 4.55 
3 
27.27 
3 
25.00 
5 
23.81 
5 
25.00 
I 
16.67 
727 94 
15 
MORE JUNIOR SENIOR OTHERS 
15 
4.17 8.33 14.58 31.25 31.25 18.75 18.75 
1 4 2 4 7 4 4 
5.26 21.05 10.53 21.05 36.84 21.05 21.05 
2 2 3 3 3 
18.18 18.18 27.27 27.27 27.27 
2 4 11 5 6 
27.27 
2 
18. 18 
2 2 4 5 
16.67 16.67 33.33 41.67 
4 4 10 4 
4.76 14.29 19.05 19.05 47.62 19.05 
4 3 9 5 
9.09 18.18 50.00 22.73 
13 4 3 
9.09 27.27 36.36 27.27 
1 
8.33 
1 
4.76 
2 
1 
16.67 
111 
20.00 15.00 45.00 25.00 10.00 
2 3 1. 
. 33.33 50.00 16.67 
912 330 488 462 285 
33.53 4.34 5.12 15.22 22.51 42.07 21.31 13.15 
2 
9.52 
1 
5.00 
21 
0.97 
lo 
O 
to 
TABLE OF DESCRIPTIVE DATA ON STUDENTS BY PEN 
GROUP PEM 
NUMBER 
KNOWL 
OF ED C-3 
0-1  
MAN­
AGE­
MENT 
0-2 
D-3 
0-4 
0-5 
Q-1 
R-1 
S-1 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
MAJOR OF STUDENT YEAR IN COLLEGE 
YEAR MODULE TAKEN 
PHYS CHLD FRESH- SOPHO-
86 87 88 ELEM ED SEC ED ED OEV OTHERS MAN MORE JUNIOR SENIOR OTHERS 
32 
94. 12 
25 
17.01 
25 
86.21 
115 
66.86 
23 
46.94 
10 
52.63 
1 
20.00 
12 
30.77 
53 
47.32 
50 
34.01 
2 
6.90 
39 
22.67 
13 
26.53 
1 
5.26 
9 
23.08 
26 
23.21 
2 
5.88 
72 
48.98 
2 
6.90 
18 
10.47 
13 
26.53 
8 
42.11 
4 
80.00 
18 
46.15 
33 
29.46 
11 
32.35 
60 
40.82 
15 
51.72 
79 
45.93 
13 
26.53 
12 
63.16 
1 
20.00 
20 
51.28 
39 
34.82 
17 
50.00 
47 
31.97 
8 
27.59 
53 
30.81 
22 
44.90 
3 
15.79 
2 
40.00 
12 
30.77 
40 
35.71 
9 
6. 12 
1 
3.45 
12 
6.98 
4 
8.16 
5 
14.71 
5 
1 
2.56 
7 
6.25 
I 12 15 
2.94 35.29 44.12 
22 
2 5 
5.88 14.71 
26 73 34 
9 19 52 72 36 
5.23 11.05 30.23 41.86 20.93 
3 7 12 20 
1 
16 
3.40 17.69 14.97 49.66 23.13 10.88 
13 
6.90 10.34 44.83 31.03 10.34 13.79 
8 
12 
6.98 
8 
1 
40.00 20.00 60.00 20.00 
2 4 9 17 10 
5.13 10.26 23.08 43.59 25.64 
3 23 23 53 23 
2 
1.36 
6.12 14.29 24.49 40.82 16.33 16.33 
10.53 10.53 10.53 31.58 36.84 15.79 
1 
2.04 
1 
5.26 
3 
7.69 
13 
lo 
o 
u 
2.68 20.54 20.54 47.32 20.54 11.61 
(CONTINUED) 
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APPENDIX G. RESPONSES TO FORCED-CHOICE QUESTIONS 1 (1986), 
1 (1987-88), 3, 10, 11, 12, 13, AND 14, 
ACCORDING TO PEM GROUPS 
205 
FORCED CHOICE RESPONSES FOR OBJECTIVE ONE 
01_87-
0 1  1  
2 1  
8.00 
2 . 1 2  
613 
5.93 
2.43 
102 
5.41 
2.57 
1097 
5.81 
2.40 
233 
5.96 
2.32 
90 
5.76 
2 . 6 2  
01_86 88 03 0 10 
GROUP 
CONTENT FREO 0 21 21 21 
(1 PEM) 
MEAN 8 .52 8 . 14 7.86 
STO DEV 2 . 27 2 .63 2 . 74 
GEN TCHNG FREO 216 398 612 609 
SKILLS 
(15 PEMS) MEAN 7.73 6 .93 7 .06 7 .08 
STO DEV 1 . 78 2 .48 2.37 2 . 23 
IMPLMNT FREO 23 79 102 101 
PLANNING 
(7 PEMS) MEAN 7.57 7 .32 7.14 6.94 
STD DEV 2.13 2 .31 2.38 2.29 
KNOWL OF FREO 648 447 1096 1093 
ED 
(16 PEMS) MEAN 6.39 7 .21 6.96 6.90 
STD DEV 2.44 2 .47 2.43 2.29 
MANAGEMENT FREO 1 10 123 233 231 
(7 PEMS) 
MEAN 7.61 7 .26 7.09 7.24 
STD DEV 1 .92 2 . 12 2. 14 2.06 
PLAN FREO 21 71 92 92 
SKILLS 
(6 PEMS) MEAN 7.48 6 .75 6.55 6.77 
STO DEV 1 .89 2 .49 2.41 2.28 
TEST FOR DIFFERENCES 
BETWEEN GROUPS F» 19.6 2 .32 1 .80 1 .80 
5 NUM. DEGREES FREEDOM 
DENOM. DEGREES FREEDOM; 967 1082 2098 2084 
012 013 014 
2 1 20 20 
8.43 6.60 6.50 
2 .06 3.23 3.22 
509 61 1 6 1 1 
6,61 5.91 5.44 
2 . 45 2.46 2.44 
89 102 102 
6 . 28 5.73 5. 16 
2.63 2.70 2.56 
942 1095 1093 
6. 10 5.73 5.54 
2.45 2.45 2.43 
168 232 231 
6.52 6.43 5.46 
2.47 2.29 2.45 
75 90 89 
6.48 6 .07 5.29 
2.54 2.57 2.39 
6.06 3.73 1 . 14 
1746 2092 2088 
PROS. > F .0001 .04 .11 .11 .003 .0001 .002 .34 
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APPENDIX H. RESPONSES TO FORCED-CHOICE QUESTIONS 1 (1986), 
1 (1987-88), 3, 10, 11, 12, 13, AND 14, 
ACCORDING TO INDIVIDUAL PEH 
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GROUP PEM 
NUMBER 
CON­
TENT T-1 FREO 
• MEAN 
STO OEV 
GEN T E-1 FREO 
SKILLS 
MEAN 
STO OEV 
E-2 FREO 
MEAN 
STO OEV 
F-t FREO 
MEAN 
STO OEV 
F-2 FREO 
MEAN 
STO OEV 
F-3 FREO 
MEAN 
STO DEV 
Q-1 FREO 
MEAN 
STO OEV 
G-2 FREO 
MEAN 
STO OEV 
(CONTINUED) 
FORCED CHOICE RESPONSES FOR OBJECTIVE ONE 
_8S 
01 e«-
88 03 010 O i l  012 013 014 
0 21 21 21 21 21 20 20 
8 .52 8 . 14 7 .86 8 .00 8 .43 6 .60 6.50 
• 
2 .27 2 .63 2 .74 2 . 12 2 .06 3 .23 3.22 
3 13 16 16 16 13 16 16 
6.67 6 .46 6 .31 6 .25 5 .50 6 .08 5 .75 4.25 
1 .53 2 .67 1 .96 2 .32 2 .37 2 .78 2.05 2.72 
35 40 75 75 75 54 75 75 
8.03 7 . 17 7 .40 7 .01 6 .36 7 . 13 6.03 5.85 
2.05 2 .68 2.47 2 . 17 • 2 . 18 2 .50 2 .50 2.36 
38 109 147 145 147 131 147 147 
7.84 6 .75 7 .00 7 .06 5 .83 6 .40 5 .97 5.50 
1 .65 2 .39 2 .36 2 .42 2 .56 2 .59 2 .52 2.48 
10 36 46 46 46 36 46 46 
8.30 6 .67 6 .72 6 .57 5 . 15 7.08 5 .61 4.70 
1 .70 2 .88 2 .93 2 .55 2 .71 2 .47 2 .68 2.70 
26 57 83 83 82 65 83 82 
8.31 7 .39 7 .43 7 .73 6 . 10 6 .74 6 . 12 5.54 
1 .38 2 . 17 1 .98 1 .98 2 .25 2 . 18 2 .37 2.33 
22 16 38 38 38 30 38 38 
6.59 7 .63 6 .39 7 . 13 5 .68 6.07 6 .26 5.37 
2.30 1 .86 2 .31 1 .88 2 .38 1 .84 2 .41 1 .98 
1 2 3 2 3 2 3 3 
8.00 6 .00 6 .33 4 .50 4 .00 4 ,50 4 .67 2.67 
1 .41 1 . 15 0.71 4 .36 4 .95 3 .51 2.08 
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FORCED CHOICE RESPONSES FOR OBJECTIVE ONE 
Ot 86 
01 87-
88 03 010 O i l  012 013 014 
GROUP PEM 
NUMBER 
GEN TCHNG 
G-3 FREO 11 2 13 13 13 12 13 13 
MEAN 7 .09 9 . 00 7. 31 7. ,62 7 , 08 7 . 17 6, .23 G .46 
STD DEV 1 , 76 1 , 41 2. 29 1 , 80 2. 29 2. 29 2, .68 2, .79 
G-4 FREQ 6 14 20 20 20 14 20 20 
MEAN 7 .83 6. , 14 6. 40 6. ,95 6. 80 5. 50 5, 95 5, 75 
STD DEV 1 , .33 1 . ,96 1. 82 2. 39 2. 65 2. S3 2. ,63 2, 55 
H-1 FREO 10 55 64 64 65 55 63 65 
MEAN 7 .80 7. , 18 7. 31 7. 06 5. ,78 6. 07 5, .62 5, .31 
- STD OEV 1 .23 2. ,59 2. 62 2. 22 2, 40 2. 76 2 .47 2 .70 
H-2 FREO .13 22 35 34 35 30 35 35 
MEAN 7 .62 6. , 14 6. 69 6. 88 5. 83 6. ,70 5, .83 5, . 14 
STD OEV 1 , .71 2. 96 2. 49 2. . 13 2, .44 2. ,26 2 .39 2 .24 
H-3 FREO 18 3 21 21 21 18 21 21 
MEAN 7 .50 5, .33 6. 90 7 .00 5, .76 6. 83 5 .95 5, .52 
STD DEV 1 .58 4. .51 2.51 2 .OO 2.05 2. 07 2 .33 1 , .91 
H-4 FREO 23 9 31 32 32 29 31 30 
MEAN 7 .91 8. ,22 8. 03 7, .34 6 .34 7, 97 6, . 13 6, . 17 
STD DEV 1 .68 1 , .72 1 . 47 2 . 12 2 .38 1 .90 2 .43 2, .21 
1-1 FREQ 0 17 17 17 17 17 17 17 
MEAN 6. 65 6. S3 6 .65 5 .82 6 .29 4 .65 5, .06 
STD DEV 2 .  42 2, 72 2 .21 2 .48 2 .54 2 .37 2, .54 
1-2 FREQ 0 3 3 3 3 3 3 3 
MEAN 6 .67 6, 67 6 .67 5 .00 5 .67 6 .33 5, .00 
STD DEV 1 . 15 2. ,08 3 .21 1 .00 0 .58 0 .58 1 , .00 
(CONTINUED) 
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FORCED CHOICE RESPONSES FOR OBJECTIVE ONE 
01 87-
01_86 88 03 010 Oil 012 013 014 
GROUP PEM 
' NUMBER 
IMPLE- M-1 FREO 0 4 4 4 4 4 4 4 
MENT 
PLANNING MEAN S. 00 6. 00 5 .50 3 .25 4 .00 3 .75 3 .50 
STD OEV 
• 
3. 46 3. 37 3 . 11 1 .71 2 . 16 1 .89 3 .00 
M-2 FREO 12 8 20 19 20 18 20 20 
MEAN 8.33 G . 75 7 . 40 7 .00 5 .85 G .06 5 .90 5 .25 
STD OEV 1 .37 3. 06 2. 37 2 .83 2 .83 3 .46 3 .01 2 .65 
N-1 FREO S 27 32 32 32 27 32 32 
MEAN G.GO 7 . 74 7. 50 7 .03 5 .47 7 .04 6 .22 5 .50 
STO OEV 3.36 2. 21 2. 42 2 . 10 2 .88 2 .38 2 .92 2 .88 
0-1 FREO 5 35 40 40 40 35 40 40 
MEAN G. GO 7. 37 G. 72 G .95 5 . 17 6 .06 5 .35 4 .85 
STD OEV 2.07 2. 24 2. 40 2 .28 2 .31 2 .38 2 .49 2 .27 
P-1 FREO 1 5 G G G 5 G 6 
MEAN 8.00 G. GO 7. 83 7 . 17 G .67 G .40 6 .33 6 . 17 
STO DEV 
. 0. 55 0. 98 0 .75 1 .03 1 .95 1 .75 1 .72 
KNOWL A-1 FREO 1 15 91 207 206 207 182 206 206 
OF ED 
MEAN G. 45 5. 97 G. G3 G .54 5 .78 5 .96 5 .43 5 . 18 
STO DEV 2.32 2. 56 2. 44 2 .38 2 .39 2 .46 2 .64 2 .47 
A-2 FREO 4 14 18 18 18 16 18 18 
MEAN G. SO 7. 43 6. 67 G .83 G .94 6 .94 7 .50 G .06 
STO OEV 0.58 1 . 65 1:94 2 .33 2 . 18 2 .05 1 .69 2 .04 
8-1 FREO 92 29 121 122 122 108 122 122 
MEAN 6.55 7. 14 G. 55 G .85 5 .51 5 .96 5 .46 5 .20 
STD DEV 2.45 2. 08 2. 43 2 . 16 2 .35 2 .48 2 .31 2 .35 
(CONTINUED) 
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FORCED CHOICE RESPONSES FOR OBJECTIVE ONE 
Q1_87-
01_86 88 03 010 Oil 012 013 014 
GROUP PEM 
NUMBER 
KNOWL 
8-2 FREO 6G IS 81 81 81 75 81 81 
MEAN S. 92 5 .93 6 .95 6 .64 5 .54 S .96 5 .91 5.62 
STD DEV 1 , 95 3 .22 2 .41 2 . 19 2 .39 2 .40 2 .31 2.49 
8-3 FREO €3 10 73 73 73 65 73 73 
MEAN e, , 14 7 .70 6 .78 7 .40 5 .89 5 .74 5 .68 5.78 
STD DEV 2. ,53 1 .70 2 .36 2 .25 2 .54 2 .34 2 .48 2.33 
B-4 FREO 37 8 45 45 45 4 1 45 45 
MEAN s. 46 7 . 13 6 .36 6 .29 5 .67 6 .27 5 .60" 5.38 
STD DEV 2. , 19 1 .36 2 .26 2 .37 2 .32 2 . 17 2 .38 2.39 
in CD 
FREO 8 1 9 8 9 8 9 9 
MEAN G , 13 4 .00 6 .33 6 .25 5.00 7.00 5 .22 5.33 
STD DEV 3 .56 • 2 .78 3 . 1 1 3 .04 3 .51 2 .64 2.74 
C-1 FREO 30 40 70 70 69 54 69 69 
MEAN 7 .43 7 .65 7 .70 7 .71 5 .51 5 .87 5 .97 5.48 
STD DEV 2, .33 2 .33 2 .22 2.21 2 .41 2 .39 2 .35 2.37 
C-2 FREO 3 21 24 24 24 20 24 24 
MEAN a .33 7 .62 7 .29 7 .63 7 . 17 5 .90 5 .46 5.79 
STD OEV 1 .53 2 .60 2 .68 2 .43 2 .08 2 .57 2 .77 2.50 
C-3 FREO 32 2 34 34 34 33 33 33 
MEAN s . 13 9 .00 6 .85 . 6 .82 5 .79 5 .88 5 .55 
in CO in 
STD DEV 2 .84 1 .41 2.06 1 .93 2 .23 2 .33 2 .28 2.27 
D-1 FREO 25 121 145 145 146 120 146 145 
MEAN 6 .92 8 .37 8 .34 7 .37 6 .61 • 6 .47 6 .39 6.09 
STD DEV 2 .71 2 .02 1 .93 2 .22 2 .34 2 .63 2 .41 2.45 
(CONTINUED) 
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FORCED CHOICE RESPONSES FOR OBJECTIVE ONE 
01 87-
01 as 88 03 010 0 1  1  012  013 014 
GROUP PEM 
NUMBER 
KNOWL 
MAN­
AGE­
MENT 
0-2 FREO 25 4 29 29 29 26 29 29 
MEAN 5 .92 8 , 25 7 .07 7 .21 5 .48 S .54 5 .69 5 .66 
STD DEV 2 .47 0. SO 2 .00 2 .09 2 .38 2 .30 2 .49 2 .82 
D-3 FREO t IS 56 172 170 172 141 172 171 
MEAN 5 .34 6, .48 6 .35 6 .52 5 .56 6 .33 5 .72 5 . 77 
STD OEV 2 .60 2. 52 2 .56 2 . 17 2 .39 2 .33 2 .36 2 . 44 
0-4 FREO 23 26 49 49 49 39 49 49 
MEAN 6 .61 7. , 19 7 .39 7 .24 5 .59 6 .64 5 .53 5 .04 
STD DEV 2 .06 2, .06 2 .27 2 . 15 2 . 13 2 .31 2 .30 2 .21 
0-5 FREO 10 9 19 19 19 14 19 19 
MEAN 4 .30 7 ,  1 1 6 .37 6 .47 5 .00 4 .93 4 . 1 1 4 .74 
STD OEV 2 .35 3. ,52 3 .24 3 .27 2 .62 2 .89 2 .56 2 .60 
0-1 FREO 1 4 5 5 5 4 5 5 
MEAN 7 .00 6. 50 7 .SO 6 .40 6 .00 7 .25 6 .40 5 .20 
STD DEV 
• 
0 .58 1 .67 1 .52 1 .00 0 .50 0 .89 1 .43 
R-1 FREQ 12 27 39 38 39 29 39 39 
MEAN 8 .42 7 , .78 7 .69 7 .53 6 .26 S .62 6 .41 5 .46 
STD DEV 1 .56 1 . 93 2 .20 1 .96 1 .92 2 .46 2 . 15 2 .20 
S-1 FREQ 53 58 1 11 1 10 1 11 78 1 10 109 
MEAN 7 . 11 6. 95 6 .82 7 . 13 6.08 S .49 6 .42 5 .36 
STD DEV 2 . 18 2 .  20 2 .20 2 . 14 2 .37 2 .50 2 .36 2 .59 
S-a FREO 24 24 48 48 48 37 48 48 
MEAN 8 .25 7 , .33 7 . 15 7 .44 5 .75 6 .27 6 .63 5 .85 
STD OEV 1 .57 2 .24 2.08 2 . 10 2 .45 2 .69 2 .44 2 .60 
(CONTINUED) 
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FORCED CHOICE RESPONSES FOR OBJECTIVE ONE 
01 87-
01 86 38 03 0 1 0  0 1  1  012  013 
MAN­
AGE­
MENT 
PLAN 
SKILLS 
TEST FOR DIFFERENCES 
BETWEEN PEMS 
(AFTER GROUPS) 
42 NUM. DEGREES FREEDOM 
OENOM. DEGREES FREEDOM; 
PROS. > F 
014 
S-3 FREO 16 3 19 19 19 12 19 19 
MEAN 7 ,75 8. 33 7. 16 6. 95 4 . 84 6. 83 5, 63 4. 84 
STD DEV 1 .29 1 , .53 1 .42 1 , .65 2. 29 2. 66 2. . 1 1 1 ,98 
S-4 FREO 4 7 1 1 
'1 
7 , 
1 1 1 1 8 1 1 1 1 
MEAN 7 , 50 7, 57 7.00 .45 6. 45 6 . 88 7 , . 18 5, ,91 
STD DEV 2. ,08 2. ,37 2.65 2. 38 2. 66 1 , 89 2. 18 2. 26 
J-1 FREO 5 17 22 22 22 17 22 21 
MEAN 5 ,60 7, ,35 6.45 7 ,27 6 ,27 7, .35 6. 27 5. 67 
STD DEV 1 , 95 2. ,26 2. 18 1 , 78 2 ,62 1 . 80 2, .90 2. ,44 
d-2 FREO 4 7 11 1 1 1 1 8 10 10 
MEAN 8 .25 5. 86 6.36 6, ,91 6. , 18 6. 25 5, .30 5. , 10 
STO DEV 2, 36 2. 97 2.34 2. ,63 3. , 12 2. 92 2. 71 2. ,51 
J-3 FREO 1 1 1 12 12 10 11 1 1 11 
MEAN 7 .00 6 ,64 6.33 6 .25 5 .00 6 ,27 5, .55 5. ,27 
STD DEV 
• 2 ,66 2.93 2 .77 2 .73 3 ,58 2. ,62 2 ,37 
K-1 FREO 3 18 21 21 21 19 21 21 
MEAN 7 ,33 6 ,72 6.57 6, 57 5, 90 6. ,32 6. 05 5. ,76 
STD DEV 1 . 15 2 ,78 2.48 2 .48 2 .55 2 .47 2 ,60 2 ,51 
L-1 FREO 8 12 20 20 20 14 20 20 
MEAN 8 .38 6 .92 7.05 6 .80 5 .00 5, .71 6 ,60 4 .75 
STD DEV 1 . 19 2 .57 2.35 2 .40 2 .60 2 .61 2 .50 2 .38 
L-2 FREO 0 6 6 6 6 6 6 6 
MEAN 
• 
6.00 6.00 6 .33 6 .33 7.00 5 .83 4 .50 
STD DEV 1 .26 1.79 1 .37 1 .63 1 .67 0 .98 1 .97 
F- 1.46 2.17 2.94 1 .,59 1.76 1.32 1.39 1.23 
967 1082 2098 2084 2098 1746 2092 2088 
.04 .0001 .0001 .01 .002 .08 OS .15 
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FORCED CHOICE RESPONSES FOR OBJECTIVE ONE 
01 
YEAR 
SURVEYED 
01 
_86 
CO 
CO lo
o 
03 010 O i l  012 013 014 
86 FREO 1018 0 1017 1015 1019 670 1013 101 1 
MEAN 6.85 
. 
7.03 7.03 5.81 6.30 5.87 5.53 
STD OEV 2.32 
• 
2.21 2.09 2.30 2.37 2.39 2 . 34 
87 FREO 0 539 539 536 538 538 540 538 
MEAN 6.85 6.76 6.70 5.65 6. 12 5.82 5.32 
STD OEV 2.58 2.69 2.49 2.60 2.62 2.55 2.61 
88 FREO 0 600 600 596 599 596 597 597 
MEAN 
• 
7.37 7. 18 7. 18 6. 12 6.56 5.94 5.55 
STD DEV . 2.26 2.37 2.27 2.45 2.46 2.53 2.47 
TEST FOR DIFFERENCES 
BETWEEN VERSIONS F» - - .26 .622 .67 . 14 .02 .74 
1 NUM. DEGREE FREEDOM 
DENOM. DEGREES FREEDOM; - - 2098 2089 2098 1746 2092 2088 
PROS. > F - - .61 .43 .41 .71 .90 .39 
TEST FOR DIFFERENCES 
BETWEEN YEARS F« 
(AFTER VERSIONS) 
1 NUM. DEGREE FREEDOM 
DENOM. DEGREES FREEDOM: 
- 8.99 
1082 
5.20 
2098 
10.2 
2089 
11,2 
2098 
5.75 
1746 
.20 
2092 
.89 
2088 
PROS. > F 
-
.003 .02 .002 .0008 .017 .65 .35 
TOTAL NUMBER 
OF RESPONDENTS 1018 1139 21S6 2147 2156 1804 2150 2146 
214 
APPENDIX I. RESPONSES TO FORCED-CHOICE QUESTIONS 1 (1986), 
1 (1987-88), 3, 10, 11, 12, 13, AND 14, ACCORDING TO 
YEAR STUDENT TOOK THE SURVEY, MAJOR, AND 
YEAR OF STUDENT IN COLLEGE 
215 
FORCED CHOICE RESPONSES FOR OBJECTIVE ONE 
MAJOR OF 
STUDENT 
01_8S 
01 87-
88 03 010 01 1 012 013 014 
ELEM ED FREO 415 487 901 397 903 764 903 902 
MEAN S.78 7,39 7.09 7.12# 6.00 6 .41 5.99 5.53 
STO DEV 2.46 2.43 2.48 2.32 2 , 49 2 .56 2.57 2.52 
SEC ED FREO 356 367 722 721 723 654 720 719 
MEAN 6.80 6.97 6,90 6.85 5,71 6 .20 5,76 5.41 
STD OEV 2.26 2.21 2.24 2. 12 2.32 2 .29 2.40 2.35 
PHYS ED FREO 59 35 94 93 93 73 92 92 
MEAN 7.32 6.77 7.27 6.88 5.91 6 .44 6,04 5.99 
STD DEV 2.29 2.34 2.34 2.38 2.32 2 .52 2.31 2.30 
CHILD DEV FREO 67 43 1 10 1 10 110 as 109 109 
MEAN 7. 10 7.47 7.51 7.58 6.35 7 .20 6.42 6.08 
STO OEV 2.01 2.58 2.08 1 .84 2.29 2 .34 2. 18 2.37 
OTHERS FREO 121 207 329 326 327 228 326 324 
MEAN 6.91 6.75 6.76 6.77 5.61 6 . 10 5.60 5. 18 
STD DEV 2.21 2.73 2.50 2.39 2.50 2 .72 2.45 2.49 
TEST FOR 
BETWEEN 
DIFFERENCES 
MAJORS F- .47 4.41 3.51 5. 14 4.70 4 .08 3.84 3,83 
4 NUM. DEGREES FREEDOM 
DENOM. DEGREES FREEDOM: 967 1082 2098 2084 2098 1746 2092 2088 
PROS. > F .75 .002 .007 .0004 .001 .003 .004 ,004 
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FORCED CHOICE RESPONSES FOR OBJECTIVE ONE 
YEAR IN 
COLLEGE 
oi_as 
01 87-
88 03 010 O i l  012 013 014 
FRESHMAN FREO 276 208 485 484 485 448 485 484 
MEAN 6.72 7.11 6.91 6.87 5.66 6.30 5.93 5.42 
STD DEV 2.28 2. S3 2.36 2.33 2.38 2.41 2.49 2.50 
SOPHOMORE FREO 406 SOI 906 898 906 718 902 901 
MEAN 6.84 7.09 6.99 6.99 5.88 6.31 5.90 5.49 
STD DEV 2.33 2.42 2.41 2.23 2.43 2.54 2.45 2.37 
JUNIOR FREO 197 264 460 460 459 376 459 458 
MEAN 7.09 7.43 7.24 7.27 6.02 6.45 6.04 5.63 
STD OEV 2.21 2.37 2.35 2.22 2.53 2.52 2.52 2.62 
SENIOR FREO 136 148 284 284 285 24 1 283 282 
MEAN 6.90 6.81 6.91 6.82 5.95 6.32 5.58 5.42 
STD DEV 2.S6 2.33 2.34 2. 18 2.28 2.40 2.36 2.32 
OTHERS FREO 3 18 21 21 21 21 21 21 
MEAN 4.67 6.39 6.05 6.00 4.71 5.62 4.00 4.33 
STD DEV 1 .53 2.99 2.94 2.81 2. IT 2.40 2.32 2.35 
TEST FOR DIFFERENCES 
BETWEEN CLASSES F- 1.26 2.64 2.99 3.92 3.65 .79 4.46 2.01 
4 NUM. DEGREES FREEDOM 
DENOM. DEGREES FREEDOM: 967 1082 2098 2084 2098 1746 2092 2088 
PROS. > F .29 .03 .02 .004 .006 .53 .001 .09 
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APPENDIX J. RESPONSES 
PEM GROUPS, TOTAL 
SURVEY, MAJOR, 
TO OPEN-ENDED QUESTION 8 ACCORDING TO 
RESPONSES, YEAR STUDENT TOOK THE 
AND YEAR OF STUDENT IN COLLEGE 
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Descriptive responses for open-ended question eight: 
8. I think these modules are.... 
1. Interesting, worthwhile, informative, convenient 
2. Fine, but need more detailed directions for novice computer user 
3. Good sources for references 
4. Helpful learning tools for reinforcement/review 
5. Need more computer interaction so that it won't seem like a long 
text 
6. A unique way of using the computer 
7. A good method for future and present teachers to learn unfamiliar 
information 
8. Heavy on resources and activities but would like more information 
9. Response did not fit above categories 
0. No response or missing 
O 1 2 3 
GROUP 
CONTENT FREQ 1 .00 12 .00 1 .00 
(1 PEM) 
PCT 6 .25 75 OO 6 .25 
GEN T SKILL FREQ 34 .00 304 .00 12 .00 25 .00 
(15 PEMS) 
PCT 7 , 17 64 . 14 2 .53 5. ,27 
IMPLMNT PLA FREQ 6 ,00 51 OO 2 ,00 9 ,00 
(7 PEMS) 
PCT 7 .23 61 .45 2 .41 10 ,84 
KNOWL OF ED FREQ 49 .00 435 OO 16 OO 92 ,00 
(16 PEMS) 
PCT 5 .63 50 OO 1 ,84 10 ,57 
MANAGEMENT FREQ 8 OO 88 .00 1 .00 9 OO 
(7 PEMS) 
PCT 5 . 10 56 .05 0 64 5. 73 
PLAN SKILLS FREQ 6 .00 38 OO 4 , 00 4. OO 
(6 PEMS) 
PCT 8 .57 54 .29 5 ,71 5 ,71 
TOTAL FREQ / 104, .00 928 .00 35 ,00 140. ,00 
PCT 6 .23 55 .57 2 , 10 8 ,38 
YEAR SURVEYED 
86 FREQ 33 OO 223 OO 5 OO 82 .00 
PCT 5 .56 37 .54 0 .84 13 .80 
87 FREQ 37 OO 320 .OO 8 .00 29 .00 
PCT 7 . 18 62 . 14 1 .55 5 .63 
88 FREQ 34 .00 385 OO 22 OO 29 OO 
PCT 6 .06 68 .63 3 .92 5 . 17 
• PS 
4 5 
1 .00 
6.25 
35.00 9.00 
7.38 1.90 
4.00 1.00 
4.82 1.20 
114.00 26.00 
13.10 2.99 
18.OO 3.00 
11.46 1.91 
7.00 
10.00 
179.00 39.OO 
10.72 2.34 
87.OO 29.00 
14.65 4.88 
53.OO 4.00 
10.29 0.78 
39.00 6.00 
6.95 1.07 
6 7 
1 OO 
6.25 
9.00 38.00 
1.90 8.02 
1.00 7.00 
1.20 8.43 
36.00 81.00 
4.14 9.31 
1 OO 23.OO 
0.64 14.65 
1.OO 5.OO 
1.43 7.14 
48.00 155.OO 
2.87 9.28 
35.OO 86.00 
5.89 14.48 
9.00 35.00 
1.75 6.80 
4 OO 34.OO 
0.71 6.06 
8 9 
7.00 1.00 
1.48 0.21 
2 . 0 0  
2.41 
19.00 2.00 
2.18 0.23 
6 .00  
3.82 
4.OO 1.OO 
5.71 1.43 
38.00 4.00 
2.28 0.24 
11.OO 3.00 
1.85 0.51 
19.00 1.00 
3.69 0.19 
8.00 
1.43 
PEARSON'S 
X-SQUARED 
78. 1 
45 df 
p= .002 
PEARSON'S 
X-SQUARED 
220.9 
18 df 
p= .000 
o 1 2 3 
MAJOR OF 
STUDENT 
EL ED FREQ 41 OO 411 OO 13. OO 68. OO 
PCT 5 .80 58. . 13 1 . 84 9. .62 
SEC ED FREQ 34 OO 321 OO 13. 00 45. 00 
PCT 5 60 52 88 2. . 14 7. .41 
PHYS ED FREQ 8 .00 Ci)
 
O
 
OO 5. .00 
PCT 12 .50 46. .88 
• 
7. .81 
CHLD DEV FREQ 1 .00 42. OO 3. .00 10. 00 
PCT 1. 28 53, .85 3. 85 12. .82 
OTHERS FREQ 20 .00 124. OO 6. .00 12. 00 
PCT 9 .35 57. .94 2. .80 5. .61 
YEAR IN COLLEGE 
FRESHMAN FREQ 26 OO 215. OO 7 OO 39. 00 
PCT 6 .24 51 .56 1. 68 9. .35 
SOPHOMORE FREQ 44 .00 381 OO 18 .00 55. 00 
PCT 6 .55 56. 70 2 .68 8. .  18 
JUNIOR FREQ 14 .00 201 OO 5 .00 25 .00 
PCT 4 .08 58 .60 1 .46 7 .29 
SENIOR FREQ 19 .00 118 .00 3 .00 21 OO 
PCT 8 .64 53 .64 1 .36 9 .55 
OTHERS FREQ 1 .00 13 OO 2 .00 
PCT 5 .56 72 .22 11 .  11 
0P8 
4 5 
72.OO 10.OO 
10.18 1.41 
71.00 24.OO 
11.70 3.95 
5.00 1.00 
7.81 1.56 
11.00 
14.10 
20.00 4.00 
9.35 1.87 
60.00 8.00 
14.39 1.92 
66.00 18.00 
9.82 2.68 
33.00 6.00 
9.62 -1.75 
19.OO 7.00 
8.64 3.18 
1 OO 
5.56 
G 7 
15.OO 66.00 
2.12 9.34 
25.OO 47.OO 
4.12 7.74 
3.00 11.00 
4.69 17.19 
2.00 9.00 
2.56 11.54 
3.00 22.00 
1.40 10.28 
15.OO 43.OO 
3.60 10.31 
13.OO 59.00 
1.93 8.78 
11.00 35.00 
3.21 10.20 
9.00 17.OO 
4.09 7.73 
1 .00 
5.56 
8 9 
9.00 2.00 
1.27 0.28 
25.00 2.00 
4.12 0.33 
1 .00 
1.56 
3.00 
1.40 
4.00 
0.96 
16.00 2.00 
2.38 0.30 
12.00 1.00 
3.50 0.29 
6.00 1.00 
2.73 0.45 
PEARSON'S 
X-SOUARED 
6 6 . 2  
36 df 
p= .002 
PEARSON'S 
X-SOUARED 
45.7 
36 df 
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APPENDIX K. FORCED CHOICE RESPONSES TO QUESTIONS 2, 8, 15, 
16 (1986), 16 (1987-88), AND 17, ACCORDING TO 
PEM GROUPS 
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FORCED CHOICE RESPONSES FOR OBJECTIVE TWO 
02 08 015 016. _86 
016-
8788 017 
GROUP 
CONTENT 
( 1 PEM) 
FREO 
MEAN 
21 
8 .  10 
21 
8.81 
21 
8 .48 
0 21 
8 .  24 
2 1 
8.  10 
STD DEV 2. 19 2.11 1 .  78 2 .  39 2 .  10 
GEN TCHNG 
SKILLS 
(15 PEMS) 
FREO 
MEAN 
398 
7.14 
607 
7 . 57 
607 
7 .25 7 
103 
.59 
500 
6 .  74 
379 
6 .  24 
STD DEV 2.41 3 .03 2.34 2 .09 2.45 2.66 
IMPLMNT 
PLANNING 
(7 PEMS) 
FREO 
MEAN 
79 
7.58 
102 
7.45 
101 
7.93 6 
10 
.50 
88 
6.88 
78 
6.46 
STD DEV 2.36 3. 13 2. 17 2 .  17 2.60 2.67 
KNOWL OF 
ED 
(16 PEMS) 
FREO 
MEAN 
444 
5.85 
1087 
7.05 
1088 
7. 12 6 
145 
.62 
937 
6.64 
426 
6.22 
STD DEV 2.77 3 .  16 2.39 2 .40 2.43 2.75 
MANAGEMENT 
(7 PEMS) 
FREO 
MEAN 
123 
7.78 
232 
7.96 
223 
6.27 7 
6 1 
.28 
168 
6.64 
122 
6.64 
STD DEV 1 .99 2.92 2.65 2 .  13 2.29 2.52 
PLAN 
SKILLS 
(6 PEMS) 
FREO 
MEAN 
71 
6.85 
92 
7.72 
90 
7.07 6 
16 
.94 
74 
6.24 
69 
6.09 
STD DEV 2.44 2.89 2.42 2 .43 2.35 2.50 
TEST FOR DIFFERENCES 
BETWEEN GROUPS F« 5.88 3.62 10.25 3 .37 2.33 2.22 
S NUM. DEGREES FREEDOM ,  
OENOM. DEGREES FREEDOM: 1079 2083 2072 287 1730 1038 
PROB. > F .02 .003 .0001 .01 .04 .05 
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APPENDIX L. FORCED CHOICE RESPONSES TO QUESTIONS 2, 8, 15, 
16 (1986), 16 (1987-88), AND 17, ACCORDING 
TO INDIVIDUAL PENS 
224 
GROUP PEM 
NUMBER 
CON­
TENT T-1 FREO 
MEAN 
STO OEV 
GEN T E-I FREO 
SKILLS 
MEAN 
STO DEV 
É-2 FREO 
MEAN 
STO DEV 
F-1 FREO 
MEAN 
STO DEV 
F-2 FREO 
MEAN 
STO DEV 
F-3 FREO 
MEAN 
STO DEV 
G-i FREO 
MEAN 
STO DEV 
G-2 FREO 
MEAN 
STO OEV 
FORCED CHOICE RESPONSES FOR OBJECTIVE TWO 
016-
02 08 OIS 016 86 8788 017 
21 21 21 0 21 21 
8. 10 a. 81 a .48 8 .24 a. 10 
2. 19 2. 1 1 t .78 2 .39 2. 10 
13 16 15 3 13 12 
7.00 7. 36 7 .00 5. ,00 6 .54 6.08 
2.35 3. 16 2 .as 1 . 73 2 . 57 3. 12 
40 74 75 21 53 38 
6.75 7. 76 7 . 13 7. 86 7 .25 6.97 
2.92 2. 74 2 .31 1 .  ,53 2 .53 2.72 
109 146 147 15 130 103 
7.31 7 .  19 7 . 18 8.00 6 .38 5.99 
2.33 3. 13 2 .31 2.00 2 .32 2.69 
36 46 46 to 36 35 
7. 14 7, 74 7 .93 7 ,70 7 . 14 6.03 
2.72 3. 24 2 .  15 2 .26 2 .27 3.01 
37 82 82 18 • 65 56 
7. 14 a. 18 a . 17 a .44 7 .37 6.57 
2. 18 2. 63 1 .94 2 .23 2 .  15 2.30 
16 37 37 a 27 16 
6.88 7, 33 6 .35 6 .00 6.07 5.63 
2.03 3, 29 2 .66 2 .39 2 .SO 2.53 
2 3 3 1 2 2 
6.30 10. ,00 7 .00 7.00 2.00 4.00 
2. 12 0 ,00 3.00 1 .41 4.24 
(CONTINUED) 
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FORCED CHOICE RESPONSES FOR OBJECTIVE TWO 
0 1 6 -
02 08 015 016_86 8788 017 
GROUP PEM 
NUMBER 
GEN TCHNG 
G-3 FREO 2 13 13 1 12 2 
MEAN 9 .00 6 .77 6 .85 5 .00 7 .42 9.00 
STD OEV 1 .41 3 .37 2 .44 2 .02 1.41 
G-4 FREQ 14 20 20 6 14 14 
MEAN 6.00 6 .85 6 .60 a ,67 7 .00 5.36 
STD OEV 2 .35 3 .66 2 .58 1 .51 2 .08 2. 17 
H- 1 FREO 55 64 65 9 55 52 
MEAN 7 .64 6 .95 7 .25 7 , 1 1 6 .73 6.83 
STD OEV 2 .34 3 .32 2 .33 2. ,52 2 .53 2.56 
H-2 FREO 22 34 34 5 29 20 
MEAN 6 .50 7 .38 7 .21 7, ,20 6 .  14 5.40 
STD OEV 2 .58 3 ,28 2 .38 1 ,  10 2 .76 2.70 
H-3 FREQ 3 21 21 3 18 3 
MEAN 5, ,67 7. 62 6. ,38 6. ,67 6 .78 6.33 
STD OEV 4 ,04 2 .  ,87 2 ,52 1 , S3 2, .  10 4.73 
H-4 FREO 9 32 29 3 26 7 
MEAN 8 . 2 2  9.03 6, ,59 7.00 7 ,38 6.43 
STD OEV 1 , 30 1 ,  58 2, 47 3. 00 1 , 75 2.88 
1-1 FREO 17 17 17 0 17 16 
MEAN 7, 06 7, 76 7, ,59 5, ,59 6.00 
STD OEV 2. 36 2, 88 1 .  ,73 . 2 ,69 2.50 
1-2 FREQ 3 2 3 0 3 3 
MEAN 7 .  00 9. 00 7, 67 7. 00 6.00 
STD DEV 1 .OO 1 .  41 1 .  53 1. 00 2.00 
(CONTINUED) 
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FORCED CHOICE RESPONSES FOR OBJECTIVE TWO 
016-
02 08 015 016_86 8788 017 
GROUP PEM 
NUMBER 
IMPLE- M-1 
MENT 
PLANNING 
FREO 
MEAN 5 
4 
.75 9 
4 
.00 '  6 
4 
.50 
0 
6 
4 
.00 5 
\  
4 
.75 
STD DEV 3 .20 1 .41 1 .  29 3 .37 3 .20 
M-2 FREO 8 20 20 0 17 8 
_ MEAN 6. .25 7 .00 7 .70 7 .53 6 .00 
STD DEV 3 .69 3 .09 2 .58 2 .72 3, .46 
N-1 FREO 27 32 32 4 27 27 
MEAN 8, .04 8 .  13 8 .  19 6.25 6 .85 7. .22 
STD DEV 2 .  12 3 .02 2 .39 3.50 2 .73 2. .39 
0-1 FREO 35 40 39 5 35 34 
MEAN , 7.  .83 7 .20 8 .00 6.60 6 .51 5, .91 
STD DEV 2. , 12 3 .33 1 .95 1 .  14 2 .54 2 .75 
P-1 FREO 9 6 6 1 5 5 
MEAN 7.00 6.00 7 .83 7.00 8.00 7, .40 
STD DEV 0 .71 2 .97 1 .33 0 .71 0. .55 
KNOWL A-1 
OF ED 
FREO 
MEAN 5, 
91 
.92 6 
207 
.89 6 
204 
.49 
22 
6.64 6 
180 
.  11 5, 
85 
.52 
STD DEV 2. .47 3 .22 2 .42 2.08 2 .55 2. .85 
A-2 FREO 14 18 18 2 16 13 
MEAN 7 .29 8.33 7 .  1 1 5.00 6 .94 5, .92 
STD DEV 1 , .82 2 .25 2 .47 4.24 1 .57 2 .81 
8-1 FREO 29 122 121 14 107 29 
MEAN 6 .69 6 .40 7 .27 6.36 6 .65 6.07 
STD DEV 2. ,00 3 .35 2 .31 2.24 2 .  19 • 2 .  15 
STD DEV 2. .07 3 .39 2 .  16 2.83 2 .  13 2 .39 
(CONTINUED) 
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FORCED CHOICE RESPONSES FOR OBJECTIVE TWO 
*  0 1 6 -
02 08 015 016_86 8780 017 
GROUP PEM 
NUMBER 
KNOWL 
B-2 FREO 15 81 80 5 74 12 
MEAN 3 .33 6.77 7 ,24 S, 20 S, 61 4,25 
STD OEV 3 .  14 3.09 2 .00 3, 1 1 2 ,36 3,02 
B-3 FREO 10 73 73 8 65 10 
MEAN 5 • SO 6.38 7 .34 6, 63 6 ,88 3,80 
B-4 FREO 8 45 45 4 40 8 
MEAN 6 .88 7.98 7 ,51 2. 75 6 ,67 6. 13 
STD OEV 1 .81 2.65 2 .40 1 , 71 1 ,94 1.89 
CD
 
1 (J
l FREO 1 9 9 1 8 1 
MEAN 5 .00 6.22 7 .33 6. 00 6 ,  13 2.00 
STD OEV 3.77 3 .43 3 .  14 
C-1 FREO 40 69 68 15 54 38 
MEAN 7 .22 7.30 7 .63 7 ,47 7 .52 6.21 
STD DEV 2 .25 3. 10 2 .37 1 , 68 2 .51 2.62 
C-2 FREO 21 23 24 3 21 19 
MEAN 6 .62 7.30 6 .88 a ,oo 7 ,38 5.53 
STD DEV 2 .75 3. 15 2 .71 2.00 2 .58 2.78 
C-3 FREO 2 33 33 0 32 2 
MEAN 2.00 7,00 7 .36 6 .88 1.50 
STD OEV 1 .41 3.01 2 .33 1 .91 0.71 
0-1 FREO 1 ia 143 145 23 122 117 
MEAN .97 7,52 7 .65 7 .96 7 .35 7.67 
STD DEV 3 .07 3.05 2 .  1 1 1 .77 2 .53 2.53 
(CONTINUED) 
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GROUP PEM 
NUMBER 
KNOWL 
OF ED D-2 FREO 
MEAN 
STD OEV 
0-3 FREO 
MEAN 
STO OEV 
0-4 FREO 
MEAN 
STD OEV 
0-5 FREO 
MEAN 
STD OEV 
MAN- 0-1 FREO 
AGE-
MENT MEAN 
STO OEV 
R-1 FREO 
MEAN 
STD OEV 
S-1 FREO 
MEAN 
STD OEV 
S-2 FREO 
MEAN 
STO OEV 
(CONTINUED) 
FORCED CHOICE RESPONSES FOR OBJECTIVE TWO 
0 1 6 -
02 08 015 016 86 8788 017 
4 28 28 3 26 3 
3.75 7 .00 7.04 8.  33 7 .00 7.  67 
2.87 3 .52 2.81 0.  58 2 .50 0.  58 
56 171 172 30 139 56 
5.52 7 .03 7.01 5,  73 6 .06 5.  52 
2.82 3 .06 2 .  44 2.  27 2 .49 2.  54 
26 47 49 10 39 24 
7.00 7 .91 6.92 7 , 20 6 .28 6.  08 
2.  10 2 .98 2.61 2.  .39 2 .33 2.  28 
9 18 19 S 14 9 
4.56 6 .83 6.37 5,  .20 6 .93 5.  44 
3.81 3 .47 3.20 3.  .90 2 .87 3.  09 
4 5 5 1 4 4 
7.00 9 .60 8.00 9.  .00 7 .25 7.  00 
0.00 0.89 1 .58 0 .96 0.  82 
27 39 39 9 30 27 
3.33 8 .44 7.46 8 ,67 7 .  17 6.  41 
1 .64 2 .61 2.  17 1 .58 2 .  18 2.  55 
58 1 10 104 30 79 57 
,7.34 8 .  19 5^33 6 .83 6 .53 6.  67 
2.22 2 .73 2.82 2 .20 2 .  17 2.  52 
24 48 48 11 36 24 
7.92 7 .23 6.85 7 .00 6 .58 6.  58 
1 .98 3 .40 2.09 2 .32 2 .55 2.  .70 
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FORCED CHOICE RESPONSES FOR OBJECTIVE TWO 
GROUP PEM 
NUMBER 
MAN­
AGE­
MENT 
PLAN 
SKILLS 
TEST FOR DIFFERENCES 
BETWEEN PEMS F" 
(AFTER GROUPS) 
42 NUM.DEGREES FREEDOM 
DENOM. DEGREES FREEDOM; 
PROS. > F 
02 08 
016-
015 016 86 8788 017 
S-3 FREO 3 19 16 7 1 1 3 
MEAN 8,  33 7 ,  58 6.  ,06 7 .  43 6. ,55 7,  ,00 
STD OEV 1 .  ,53 2.  81 2 32 1 ,  27 2.  21 2.  65 
S-4 FREO 7 1 1 1 1 3 8 7 
MEAN 9.  ,00 6.  ,91 7 , 91 7.  67 S, ,75 7 ,  14 
STD DEV 1 , 00 3.  ,83 2,  ,30 3.  ,21 3 ,33 3.  ,02 
J-1 FREO 17 22 22 5 17 17 
MEAN 7,  ,29 7.  68 7,  ,68 5,  ,60 6 , 82 6 ,53 
STD DEV 2.  ,34 3.  ,00 2.  25 3.  , 13 2.  , 13 2 ,55 
J-2 FREO 7 1 1 10 2 7 6 
MEAN 6.  .57 8.  ,91 7,  ,20 6.  ,50 s'. 86 6.  ,67 
STD DEV 3,  . 15 2.  ,70 3,  1.6 4.  95 2.  ,73 2.  , 16 
d-3 FREO 11 12 11 1 11 11 
MEAN 6 ,73 8,  ,33 6 ,27 7,  ,00 5,  .64 6 .45 
STD DEV 2 ,53 1 , .67 2 .65 2,  .84 2 .98 
K-1 FREO 18 21 \ 21 2 IS 17 
MEAN 6 .72 7 .95 7 .  14 7 .00 6 .53 5 .76 
STD DEV 2 .56 3 .04 2 .43 1 .41 • 2 
o
 
in 2  .46 
L-1 FREO 12 20 20 6 14 12 
MEAN 6 .83 6 .65 6.65 8 .  17 6 .  14 5 .25 
STD DEV 2 .59 3 .20 2 .32 0 .98 2 .03 2 .73 
L-2 FREO 6 6 6 0 6 6 
MEAN 6 .50 7 .  17 7 .  17 5 
o
 
in 6  .  17 
STO OEV 1 .64 2 .93 1 .  72 2 .07 t  .60 
2.02 1.36 2.54 1.71 1.97 2.15 
1079 2083 2072 287 1730 1038 
.06 .0001 .01 .01 .0002 .0001 
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APPENDIX M. FORCED-CHOICE RESPONSES TO QUESTIONS 2, 8, 15, 
16 (1986), 16 (1987-88), AND 17, ACCORDING 
TO YEAR STUDENT TOOK THE SURVEY, MAJOR, 
AND YEAR OF STUDENT IN COLLEGE 
231 
FORCED CHOICE RESPONSES FOR OBJECTIVE TWO 
02 08 015 016 _86 
016-
8788 017 
Y LAP. 
SURVEYED 
oo FREO 0 101 1 994 335 0 0 
MEAN 6.99 7.12 7 .05 
STD DEV 3.11 2.30 2 .28 
87 FREO 538 537 540 0 540 503 
MEAN 6.55 7.44 6.99 6.47 6.07 
STD DEV 2.71 3,  15 2.60 2.61 2.78 
88 FREO 598 593 596 0 598 592 
MEAN 6.90 7.91 7.23 6.83 6.54 
STD DEV 2.52 2.94 2.44 2.47 2.56 
TEST FOR DIFFERENCES 
BETWEEN VERSIONS F - 27.3 .01 - .20 -
1 NUM. DEGREE FREEDOM 
DENOM. DEGREES FREEDOM: - 2083 2072 - 1730 -
PROS. > F - .0001 .94 - .66 -
TEST FOR DIFFERENCES 
BETWEEN YEARS F" 
(AFTER VERSIONS) 
1 NUM. DEGREE FREEDOM 
DENOM. DEGREES FREEDOM: 
5.88 
1079 
4.05 
2083 
2.23 
2072 
- 3.84 
1730 
6.37 
1038 
PROS. > F .02 .04 .  14 - .05 .01 
TOTAL NUMBER 
OF RESPONDENTS 1136 2141 2130 335 1138 1095 
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FORCED CHOICE RESPONSES FOR OBJECTIVE TWO 
02 08 015 016 _86 
016-
8788 017 
MAJOR OF 
STUDENT 
ELEM ED FREO 486 897 895 134 756 469 
MEAN 6 .93 7.52 7.22 7 , '17 6.78 6.52 
STD OEV 2 .68 3.05 2.44 2 .47 2 .46 2.64 
SEC ED FREO 366 714 715 67 648 364 
MEAN 6 .73 7,23 7,01 7 ,27 6,52 6.07 
STO DEV 2 .38 3.  10 2.33 2 ,  11 2.34 2.58 
PHVS ED FREO 35 93 88 17 71 33 
" MEAN 6 .  17 7.57 7.35 7 .94 6.68 6.09 
STO OEV 2 .34 2.92 2.24 1 .71 2.54 3.05 
CHILD DEV FREO 42 1 10 108 25 85 40 
-
MEAN 6 .93 7.29 7.53 6 .68 7.51 6.97 
STO OEV 2 .65 3.  18 2.22 2 .06 2,20 2.83 
OTHERS FREO 207 327 324 92 228 189 
MEAN 6 .35 7.  14 6.86 6 .65 6.49 6.21 
STD OEV 2 .83 3.20 2.62 2 .22 2.59 2.80 
TEST FOR DIFFERENCES 
BETWEEN MAJORS F 3 .72 1 ,57 2.64 1 .60 3.65 2.35 
4 NUM. DEGREES FREEDOM 
DENOM. DEGREES FREEDOM: 1079 2083 2072 287 1730 1038 
PROS. > F .005 .  18 .03 .  17 .006 .05 
FORCED CHOICE RESPONSES FOR OBJECTIVE TWO 
YEAR IN 
COLLEGE 
FRESHMAN FREO 
MEAN 
STO OEV 
SOPHOMORE FREO 
MEAN 
STD DEV 
JUNIOR FREO 
MEAN 
STD DEV 
SENIOR FREO 
MEAN 
STD OEV 
OTHERS FREO 
MEAN 
STD DEV 
TEST FOR DIFFERENCES 
BETWEEN CLASSES F" 
4 NUM.DEGREES FREEDOM 
DENOM. DEGREES FREEDOM: 
PROS. > F 
02 
« 
08 015 Q16_86 
016-
8788 017 
208 484 481 36 443 197 
6.60 7.29 6 .99 6.92 6.72 6.37 
2.67 3.  12 2 .40 2.72 2.34 2.67 
501 900 892 177 716 485 
6.74 7.40 7 .26 7.  19 6.71 6.33 
2.56 3.02 2 .36 2.07 2.45 2.64 
264 457 455 80 370 257 
6.90 7.28 7 .29 6.91 6.77 6.53 
2.67 3.  10 2 .40 2.56 2.45 2.66 
146 280 281 42 239 139 
6.77 7.45 6 .69 6.86 6.43 3.87 
2.54 3.31 2 .56 2.25 2,47 2.78 
17 20 21 0 20 17 
S.41 7.65 6 .  14 • 6.00 6.00 
3.08 2.64 2 .63 2.97 2.87 
2.33 .07 4 .58 .26 1.39 1.57 
1079 2083 2072 287 1730 1038 
.05 .99 .001 .85 .24 .  18 
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Descriptive responses for open-ended question one: 
1. Why did you choose this particular module? 
1. It was interesting and I wanted to know more 
2. Simplify some aspect of college major/information/project/career 
3. Visualize teacher/student and/or parent interactions and reflect 
upon outcomes 
4. I wanted to learn group management techniques 
5. The module contained current information 
6. I will be interviewing and/or student teaching next semester 
7. Will help me develop an awareness of cultural diversity in the 
classroom 
8. Information seemed useful/developing a philosophy of education/ 
practical use in classroom and/or personal lives 
9. Because of extra credit/first choice/only one available 
0. No response or missing 
0P1 
MAJOR OF 
STUDENT 
EL ED 
SEC ED 
PHYS ED 
CHLD DEV 
OTHERS 
YEAR IN COLLEGE 
FRESHMAN 
SOPHOMORE 
JUNIOR 
SENIOR 
OTHERS 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
13.00 259.OO 111.00 19.00 14.00 10.00 21.00 50.00 174.00 36.OO 
1.84 36.63 15.70 2.69 
14.00 251.00 74.00 19.00 
2.31 41.35 12.19 
3.00 20.00 9.00 
4.69 31.25 14.06 
3.00 31.00 11.00 
3.85 39.74 14.10 
8.00 67.00 36.00 
3.74 31.31 16.82 
3.  13 
1 .00 
1.56 
1.00 
1 .28 
1 .98 
5.00 
0.82 
1 .00 
1 56 
1 .00 
1 . 2 8  
5.00 158.00 53.00 13.00 
1.20 37.89 12.71 3.12 
1.41 2.97 7.07 24.61 5.09 
4.00 19.00 25.00 160.00 36.00 
0.66 3.13 4.12 26.36 5.93 
2.00 19.00 7.00 
7.00 11.00 
3.27 5.14 
9.00 
2. 16 
18.00 255.00 97.00 23.00 14.00 
2.68 37.95 14.43 3.42 2.08 
11.00 132.00 56.00 4.00 7.00 
3.21 38.48 16.33 1.17 2.04 
6.00 76.00 34.00 5.00 2.00 
2.73 34.55 15.45 2.27 0.91 
1.00 7.00 1.00 2.00 
5.56 38.89 5.56 11.11 
 
2.00 
3. 13 
1.00 
1.28 
3.13 29.69 10.94 
1.00 3.00 24.00 2.00 
1.28 3.85 30.77 
7.00 10.00 54.00 14.00 
3.27 4.67 25.23 6.54 
4.00 11.00 29.00 116.00 19.00 
0.96 2.64 6.95 27.82 4.56 
5.00 18.00 34.00 173.00 35.00 
0.74 2.68 5.06 25.74 5.21 
5.00 16.00 16.00 77.00 19.00 
1.46 4.66 4.66 22.45 5.54 
1.00 5.00 11.00 63.00 17.00 
0.45 2.27 5.00 28.64 
PEARSON'S 
2.56 X-SQUARED 
52.7 
36 df  
p= .04 
PEARSON'S 
7.73 X-SQUARED 
50.5 
2.00 5.00 
11.11 27.78 
36 df  
p= .055 
o 1 2 3 
GROUP 
CONTENT FREO 1 .00 3 OO 3 OO 
(1 PEM) 
PCT 6 .25 18 .75 18 .75 
GEN T SKILL FREO 8 OO 205 .00 61 OO 20 OO 
(15 PENS) 
PCT 1 .69 43 .25 12 .87 4 .22 
IMPLMNT PLA FREO 4 OO 33 OO 5 .OO 3 OO 
(7 PEWS) 
PCT 4 .82 39 .76 6 .02 3 .61 
KNOWL OF EO FREO 19 OO 302 OO 148 OO 16 .OO 
(16 PENS) 
PCT 2 .  18 34 .71 17 .01 1 .84 
MANAGEMENT FREO 5.  .00 57 OO 16 OO 5 .00 
(7 PENS) 
PCT 3 .  18 36 .31 10 .  19 3 .  18 
PLAN SKILLS FREO 4 .00 28 .00 8 .00 3.  .00 
(6 PEMS) 
. 
PCT 5,  71 40 OO 11 .43 4,  .29 
TOTAL FREO 41 OO 628 OO 241 00 47. ,00 
PCT 2.  46 37. 60 14 .43 2.  81 
YEAR SURVEYED 
86 FREO 6.  00 184. OO 92 .00 15. 00 
PCT 1.  o i  30. 98 15 49 2 53 
87 FREO 12. 00 198. 00 67 .  00 22. OO 
PCT 2.  33 38. 45 13. 01 4.  27 
88 FREO 23. OO 246. OO 82. OO 10. OO 
PCT 4.  10 43. 85 14. 62 1 .  78 
DPI 
4 5 
5.00 3.00 
1.05 O 63 
7.00 1.OO 
8.43 1.20 
1.00 11.OO 
0.11 1 .26 
18.OO 
11.46 
1 OO 
1.43 
32.OO 15.00 
1.92 0.90 
6.00 10.OO 
1 . 0 1  1 . 6 8  
11.OO 1 OO 
2.14 0.19 
15.00 4.00 
2.67 0.71 
6 7 8 
4.00 33.OO 107.OO 
0.84 6.96 22.57 
1 OO 28 .  OO 
1.20 33.73 
46.OO 48.00 230.OO 
5.29 5.52 26.44 
4.00 47.OO 
2.55 29.94 
4.00 19.OO 
5.71 27.14 
50.OO 90.00 431 OO 
2.99 5.39 25.81 
3.00 43.OO 178.OO 
0.51 7.24 29.97 
28.00 32.00 130.00 
5.44 6.21 25.24 
19.00 15.OO 123.00 
3.39 2.67 21.93 
9.00 
56.25 
28. OO 
5.91 
1 OO 
1 20 
49.OO 
5.63 
5.00 
3.  18 
3.00 
PEARSON'S 
4.49 X-SQUAREO 
269. 1 
95. OO 
45 df  
5.69 
p= .OOO 
57. OO 
9.60 
14.00 
PEARSON'S 
2.72 X-SQUAREO 
1 1 0 . 1  
24 .OO 
18 df  
21 .93 
p= .OOO 
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Descriptive responses for open-ended question five: 
5. What attitude(s) did you acquire? 
1. Computers are not as confusing as they thought 
2. A more positive attitude toward diverse cultures/social classes 
3. A display of computers to displayed data 
4. Empathy for parents and students 
5. Awareness of impact of social class on education and the 
teachers' role 
6. Computers are needed in the classroom 
7. Positive attitude toward teaching 
8. Response did not fit above categories 
0. No response or missing 
O 1 2 3 
GROUP 
CONTENT FREO 14 OO 1 .  OO 
(1 PEM) 
PCT 87 ,50 6.  .25 
GEN T SKILL FREO 325 OO 10 OO 32 OO 6 OO 
( IS PEMS) 
PCT 68 57 2 .  11 6.  .75 1 .  27 
IMPLMNT PLA FREO 68 OO 1.  00 2.  00 
(7 PEMS) 
PCT 81 .  93 1 .  20 2.  41 
KNOWL OF ED FREQ 694 .00 10. OO 33 .00 5 .00 
(16 PEMS) 
PCT 79. .77 1.   IS 3 .79 0 .57 
MANAGEMENT FREQ 131 .  00 2 OO 1 OO 
(7 PEMS) 
PCT 83. .44 1 .27 0 .64 
• 
PLAN SKILLS FREQ 65 OO 1 OO 
(6 PEMS) -
PCT 92 .86 1 .43 
• 
TOTAL FREQ 1297 23 OO 69 OO 12. OO 
PCT 77 .66 1 .38 4 .  13 O .72 
YEAR SURVEYED 
86 FREQ 468 .00 14 OO 35 .00 7 .00 
PCT 78 .79 2 .36 5 .89 1 .  18 
87 FREO 367 OO 6 .00 18 .00 3 .00 
PCT 71 .26 1 .  17 3 .50 0 .58 
88 FREQ 462 OO 3 .00 16 .00 2 .00 
PCT 82 .35 0 .53 2 .85 0.  .36 
OPS 
4 
24.OO 16.OO 
5.06 3.38 
2.00 
2.41 
1 OO 
1 .20 
13.OO 34.OO 
1.49 3.91 
5.00 lO.OO 
3.18 6.37 
1 OO 
1.43 
1 OO 
6.25 
6.00 55.OO 
1.27 11.60 
8.00 
9.64 
4.00 76.00 
0.46 8.74 
7.00 
4.46 
3.00 
4.29 
1.00 
1.20 
1 OO 
0.64 
45.OO 31.OO 12.OO 150.00 
2.69 3.65 0.72 8.98 
1 .00 
O .  1  1  
1 .OO 
0.06 
PEARSON'S 
X-SQUARED: 
83.  1 
40 df  
p= OOO 
to 
O 
13.00 33.00 
2.19 5.56 
15.OO 23.OO 
2.91 4.47 
17.00 
3.03 
5.00 
0.89 
5.00 18.00 
0.84 3.03 
2.00 81.OO 
0.39 15.73 
5.00 51.00 
0.89 9.09 
1 .00 
0. 17 
PEARSON'S 
X-SQUARED: 
98.3 
16 df  
p= .OOO 
OPS 
MAJOR OF 
STUDENT 
EL ED 
SEC ED 
PHVS ED 
CHLD DEV 
OTHERS 
YEAR IN COLLEGE 
FRESHMAN 
SOPHOMORE 
JUNIOR 
SENIOR 
OTHERS 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREO 
PCT 
FREQ 
PCT 
533.OO 10.00 38.00 
75.39 1.41 5.37 
7.00 19.OO 
1 .  15 
485.OO 
79.90 
53.OO 
8 2 . 8 1  
58.00 
74.36 
168.00 
78.50 
79.32 
253.OO 
73.76 
180.00 
81.82 
14 OO 
77.78 
2.00 
2.56 
4.00 
1 .87 
3.  13 
4.00 
6.25 
3.00 
3.85 
5.00 
2.34 
4.00 19.OO 31.00 
0.57 2.69 4.38 
6.00 19.00 13.OO 
0.99 3.13 2.14 
1 OO 3.00 
1.56 4.69 
3.00 4.00 
3.85 5.13 
2.00 
0.93 
3.00 10.op 
1.40 4.67 
317.OO 6.00 20.OO 
76.02 1.44 4.80 
533.00 11.OO 18.00 
1 .64 2.68 0.74 
5.00 20. OO 
1.46 5.83 
1.00 11.00 
0.45 5.00 
1.00 11.OO 21.OO 
0.24 2.64 5.04 
5.00 18.00 22.00 
2.68 3.27 
3.00 11.OO 13.OO 
0.87 3.21 3.79 
4.00 
1.82 
1 .00 
5.56 
2.00 
0.91 
1 .00 
5.56 
5.00 
2.27 
4.00 67.OO 
0.57 9.48 
7.00 51.00 
1.15 8.40 
3.00 
4.69 
8.00 
10.26 
1 OO 21.OO 
0.47 9.81 
3.00 37.00 
0.72 8.87 
3.00 62.OO 
0.45 9.23 
4.OO 34.OO 
1.17 9.91 
2.00 15.00 
0.91 6.82 
2 . 0 0  
1 1 . 1 1  
1 .OO 
O. 14 
1 .00 
0.24 
PEARSON'S 
X-SOUARED: 
2 6 . 8  
32 af  
p= .72 
PEARSON'S 
X-SOUARED: 
39.4 
32 df  
p= . 17 
to 
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Descriptive responses for open-ended question six: 
6. What skills did you improve? 
1. Learned classroom/group management skills 
2. Improved/gained computer skills 
3. I became familiar with planning skills 
4. Learned how to interact in interviews and conferences 
5. How to incorporate multiculturalism in classroom 
6. Preventive discipline/stress measures 
7. Teaching techniques for different ability groups/backgrounds 
0. No response or missing 
O 1 2 
GROUP 
CONTENT FREQ 13 .00 1 .00 
(1 PEN) 
PCT 81 .25 
• 
6 .25 
GEN T SKILL FREQ 265 OO 27 OO 36 .00 
(15 PEMS) 
PCT 55. 91 5 .70 7 .59 
IMPLMNT PLA FREQ 46 OO 19 OO 4 OO 
(7 PEMS) 
PCT 55 .42 22 .89 4 .82 
KNOWL OF ED FREQ 582 .00 30 .00 71 OO 
(  16 PEMS) 
PCT 66. .90 3 .45 8 .  16 
MANAGEMENT FREQ 67 .00 25 .00 3 .00 
(7 PEMS) 
PCT 42 68 15 .92 1 .91 
PLAN SKILLS FREQ 32 OO 8 .00 5 .00 
(6 PEMS) 
PCT 45. 71 11 .43 7 .  14 
TOTAL FREQ 1005 109. OO 120 OO 
PCT 60.  18 6 .53 7 .  19 
YEAR SURVEYED 
86 FREQ 370. OO 44. OO 44. ,00 
PCT 62. 29 7 .41 7,  .41 
87 FREQ 312. 00 38 .00 55 OO 
PCT 60. 58 7 .38 10 .68 
88 FREQ 323. OO 27 OO 21 OO 
PCT 57. 58 4.  81 3.  74 
0P6 
3 4 5 6 7 
I  OO 1 OO 
6.25 6.25 
6.00 26.OO 28.OO 8.00 78.OO 
1.27 5.49 5.91 1.69 16.46 
1 OO 5.00 8.00 
1.20 6.02 9.64 
6.00 84.00 39.00 34.00 24.OO 
0.69 9.66 4.48 3.91 2.76 
2 OO 3 OO 44.OO 13.OO 
1.27 1.91 28.03 8.28 
9.00 i  OO 3.00 12.OO 
PEARSON'S 
12.86 1.43 4.29 17.14 X-SQUAREO 
450.0 
23.OO 112.OO 71.OO 95.OO 135.00 
35 df  
1.38 6.71 4.25 5.69 8.08 
p= .000 
11.OO 16.00 46.OO 28.OO 35.OO 
1.85 2.69 7.74 4.71 5.89 
3.00 42.OO 14.00 21.OO 30.00 
PEARSON'S 
0.58 8.16 2.72 4.08 5.83 X-SQUARED 
1 1 6 . 1  
9.00 54.OO 11.OO 46.00 70.00 
14 df  
1.60 9.63 1.96 8.20 12.48 
p= .OOO 
0P6 
MAJOR OF 
STUDENT 
EL ED 
SEC ED 
PHVS ED 
CHLO DEV 
OTHERS 
YEAR IN COLLEGE 
FRESHMAN 
SOPHOMORE 
JUNIOR 
SENIOR • 
OTHERS 
FREQ 
PCT 
FREO 
PCT 
FREQ 
PCT 
FREO 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
399.00 52.00 56.00 14.00 45.OO 30.00 40.00 71.00 
56.44 7.36 7.92 
397.00 36.00 35.OO 
5.93 
7.00 
65.40 
41 .OO 
5.77 
1 OO 
1.56 
7.00 
62.82 2.56 8.97 
119.OO 12.00 21.00 
5.61 9.81 
64.06 10.94 
49.OO 2.00 
55.61 
249.OO 29.00 28.00 
59.71 6.95 6.71 
395.00 42.00 52.00 
58.78 6.25 7.74 
201.OO 24.00 29.OO 
58.60 7.00 8.45 
146.00 14.00 10.OO 
6.36 66.36 
14.OO 
77.78 
4.55 
1 .00 
5.56 
1.98 6.36 4.24 5.66 10.04 
7.00 37.OO 24.OO 35.00 36.OO 
1.15 6.10 3.95 5.77 5.93 
1 OO 6.00 3.00 3.00 2.00 
1.56 9.38 4.69 4.69 3.13 
1.00 4.00 7.00 2.00 6.00 
1.28 5.13 8.97 2.56 7.69 
20.00 7.00 15.OO 20.00 
9.35 3.27 7.01 9.35 
8.00 20.00 24.OO 20.00 39.OO 
1.92 4.80 5.76 4.80 9.35 
6.00 56.OO 24.00 40.OO 57.OO 
0.89 8.33 3.57 5.95 8.48 
3.00 21.OO 12.OO 25.OO 28.OO 
0.87 6.12 3.50 7.29 8.16 
6.00 14.OO 11.00 10.00 
2.73 6.36 5.00 4.55 
1 .00 
5.56 
9.00 
4.09 
2.00 
1 1 . 1 1  
PEARSON'S 
VSQUARED: 
48.7 
28 df  
p= .01 
PEARSON'S 
X-SOUARED: 
32.5 
28 df  
p= .25 
K3 
U1 
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Descriptive responses for open-ended question seven: 
7. What concept(s) did you learn? 
1. I learned about helpful resources, related courses, activities 
2. What is expected of teachers and how I compare 
3. Historical backgrounds of American ethnic groups 
4. How social class affects the classroom 
5. New information helped me to understand new ideas 
6. Reinforcement of familiar concepts 
7. Legal responsibilities of teachers 
8. Response does not fit above catgories 
0. No response or missing 
o 1 
GROUP 
CONTENT 
(1 PEM) 
GEN T SKILL 
(15 PEMS) 
IMPLMNT PLA 
(7 PEMS) 
KNOUL OF ED 
(16 PEMS) 
MANAGEMENT 
(7 PEMS) 
PLAN SKILLS 
(6 PEMS) 
TOTAL 
YEAR SURVEYED 
86 
87 
88 
FREO 6.00 1.OO 
PCT 37.50 6.25 
FREQ 218.00 29.OO 
PCT 45.99 6.12 
FREQ 47.00 4.00 
PCT 56.63 4.82 
FREQ 335.OO 36.OO 
PCT 38.51 4.14 
FREQ 73.OO 11.00 
PCT 46.50 7.01 
FREQ 41.OO 4.00 
PCT 58.57 5.71 
FREQ 720.OO 85.OO 
PCT 43.11 5.09 
FREQ 142.00 32.OO 
PCT 23.91 5.39 
FREQ 274.00 23.OO 
PCT 53.20 4.47 
FREO 304.OO 30.OO 
PCT 54.19 5.35 
0P7 
19.OO 
4.01 
3.00 
3.Ç1 
lO.OO 
6.37 
2.00 
2 .86  
9.00 
56.25 
8.00 14.OO 150.OO 23.OO 13.00 
1.69 2.95 31.65 4.85 2.74 
2.00 20.OO 7.00 
2.41 24. lO 8.43 
43.OO 13.00 38.OO 291.OO 71.OO 38.OO 5.00 
4.94 1.49 4.37 33.45 8.16 4.37 0.57 
5.00 41.00 16.OO 1 OO 
3.18 26.11 10.19 0.64 
2.00 15.OO 5.00 1 OO 
2.86 21.43 7.14 1.43 
77.00 21.00 61.00 526.OO 122.OO 53.OO 5.00 
4.61 1.26 3.65 31.50 7.31 3.17 0.30 
PEARSON'S 
X-SQUARED: 
69.9 
40 df  
p= .000 
49.OO 11.OO 40.00 241 OO 63.00 11.OO 
8.25 1.85 6.73 40.57 10.61 1.85 
12.00 6.00 10.00 139.OO 27.OO 24.00 
2.33 1.17 1.94 26.99 5.24 4.66 
16.OO 4.00 11.OO 146.OO 32.OO 18.OO 
2.85 0.71 1.96 26.02 5.70 3.21 
5.00 
0.84 
PEARSON'S 
X-SQUAREO: 
209.4 
16 df  
p= .OOO 
MAJOR OF 
STUDENT 
EL ED 
SEC ED 
PHVS ED 
CHLO DEV 
OTHERS 
YEAR IN COLLEGE 
FRESHMAN 
SOPHOMORE 
JUNIOR 
SENIOR 
OTHERS 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
0P7 
4 
303.00 43.00 37.00 15.00 24.00 212.00 48.00 21.00 
42.86 6.08 5.23 
245.OO 25.OO 20.OO 
4.12 3.29 
4.00 3.00 
6.25 4.69 
7.00 8.00 
40.36 
28.00 
43.75 
20.00 
25.64 
124.00 
57.94 
8.97 10.26 
6.00 9.00 
2.80 4.21 
168.00 20.OO 29.OO 
40.29 4.80 6.95 
298.00 31.OO 27.00 
44.35 4.61 
153.00 15.00 11.00 
44.61 4.37 3.21 
94.00 19.OO 10.OO 
42.73 8.64 4.55 
7.00 
38.89 
4.02 0.60 
1 .00 
0.45 
2.12 3.39 29.99 6.79 2.97 
5.00 27.OO 210.OO 56.OO 18.OO 
0.82 4.45 34.60 9.23 2.97 
21.OO 6.00 2.00 
32.81 9.38 3.13 
3 .00 33.00 6 .00 1 OO 
3.85 42.31 7.69 1.28 
1.00 7.00 50.00 6.00 11.00 
0.47 3.27 23.36 2.80 5.14 
9.00 20.00 129.OO 29.OO 11.OO 
2.16 4.80 30.94 6.95 2.64 
4.00 18.OO 220.00 51.OO 22.OO 
2.68 32.74 7.59 3.27 
7.00 14.00 110.00 20.00 11.00 
2.04 4.08 32.07 5.83 3.21 
8.00 60.00 20.OO 
3.64 27.27 
7.00 1 OO 
9.09 
2.00 
5.56 38.89 11.11 
8.00 
3.64 
1 OO 
5.56 
4.00 
0.57 
1 OO 
O. 16 
2.00 
0.48 
1 OO 
O. 15 
2.00 
0.58 
PEARSON'S 
X-SQUARED: 
70.5 
32 df  
p= OOO 
PEARSON'S 
X-SOUARED; 
35.5 
32 df  
p= .31 
fo 
vo 
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FORCED CHOICE RESPONSES FOR OBJECTIVE : THRE 
Q4 05 06 07 09 
GROUP 
CONTENT FREO 21 21 2 1 2 1 2 1 
(1 PEMI 
MEAN 7.81 7.95 7.81 7.81 8 .05 
STD DEV 2.71 2 .65 2.56 2 ,  44 2 .  33 
GEN TCHNG FREO 610 614 6 10 6 13 61 1 
SKILLS 
(15 PEMS) MEAN 6.71 7.02 7.67 7 .  74 6 .  26 
STD DEV 2.50 2 .  28 2.52 2.39 2.50 
IMPLMNT FREO 102 102 102 102 99 
PLANNING 
(7 PEMS) MEAN 7.06 7.  12 7.97 7 .90 6 .04 
STD DEV 2.34 2.25 2.44 2 .  48 2.38 
KNOWL OF FREO 1094 1096 1097 1095 1093 
ED 
(  16 PEMS) MEAN 6.68 6.69 7.66 7.64 5.96 
STD DEV 2.37 2.41 2.46 2.29 2.57 
MANAGEMENT FREO 231 233 232 233 230 
(7 PEMS) 
MEAN 7.32 7.34 8.  13 8 .02 6.53 
STD DEV 2.21 2.  18 2.11 2.21 2.46 
PLAN FREO 91 92 92 92 92 
SKILLS 
(6 PEMS) MEAN 6.87 6.60 7.68 7.60 5.98 
STD DEV 2.37 2.42 2.48 2.52 2.52 
TEST FOR DIFFERENCES 
BETWEEN GROUPS F» 3.39 4 .80 1 .62 1 .08 4 .  19 
5 NUM. DEGREES FREEDOM 
OENOM. DEGREES FREEDOM: 2091 2100 2096 2098 2088 
PROS. > F 
.005 .0002 .  15 .37 .049 
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APPENDIX S. FORCED-CHOICE RESPONSES TO QUESTIONS 4, 5, 6, 
1, AND 9, ACCORDING TO INDIVIDUAL PENS 
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FORCED CHOICE RESPONSES FOR OBJECTIVE THREE 
07 09 
GROUP PEM 
NUMBER 
CON­
TENT 
SKILLS 
04 05 06 
T-1 FREO 21 21 21 21 21 
MEAN 7.81 7 .95 7 .81 7 .81 8 .05 
STD DEV 2.71 .  2 .65 2 .56 2 .44 2 .33 
E-1 FREO 16 16 16 16 16 
MEAN 6.56 6 .  19 7 .94 7 .38 5 .  44 
STD DEV 2.48 3 .21 2 .89 3 .56 2 .45 
n
 
w
 FREO 74 75 75 75 75 
MEAN 7.08 7 .07 7 .44 7 .53 6 .51 
STD DEV 2.24 2 .24 2 .63 2 .38 2 .43 
F-1 FREO 147 147 147 147 147 
MEAN 6\62 7 .  10 7 .44 7 .61 6 .  19 
STD DEV 2.66 2 .41 2 .68 2 .41 2 .53 
F-2 FREO 44 46 46 45 46 
MEAN 6.95 6 .72 8 .09 8 .  13 6 .00 
STD DEV 2.54 2 .71 2 .41 2 .  19 2 .68 
F-3 FREO 82 83 81 83 82 
MEAN 7.02 7 .46 7 .49 7 .67 6 .28 
STD DEV 2.41 2 .01 2 .46 2 .21 2 .50 
G-1 FREO 38 38 38 38 37 
MEAN 6.05 6 .95 7 .82 8 .05 6 .65 
STD DEV 2.49 1 .74 2 .47 2 .34 2 .41 
G-2 FREO 3 3 3 3 3 
MEAN 3.67 5 .33 9 .33 7 .33 4 .67 
STD DEV 1 .  15 1 .53 0.58 3 .06 4 .04 
(CONTINUED) 
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FORCED CHOICE RESPONSES FOR OBJECTIVE THREE 
04 *05 OS 07 09 
GROUP PEM 
NUMBER 
GEN TCHNG 
G-3 FREO 13 13 13 13 13 
MEAN S, ,85 6.  ,77 7.  , 15 6.  62 5.  46 
STD OEV 2,  , 19 1 .  30 2,  44 3 .  01 2.  33 
G-4 FREO 20 20 19 20 20 
MEAN 5,  .85 5.  ,85 8.  ,37 8.  ,75 5.  85 
STD OEV 2 ,  32 2 .  ,41 2.  ,03 1 ,  74 2.  92 
H- 1 FREO 65 65 65 65 65 
MEAN 
€ .  ,  18 7,  .03 7 ,62 7.  ,45 6.  26 
STD OEV 2.  
CM 00 
2 .  38 2,  ,60 2.  ,71 2.  51 
H-2 FREO 35 35 35 35 35 
MEAN G .54 6 .54 7 .26 7 .71 5.  97 
STD DEV 2 .57 2 .01 2 .74 2,  .41 2.  35 
H-3 FREO 21 21 21 21 21 
MEAN 7.05 6 .86 7 .38 8 .  14 6.  00 
STD OEV 2 .50 2 .39 2,  .77 1 , .98 2.  49 
1 
X
 FREO 32 32 32 32 31 
MEAN 7 .81 8 .  13 9 .03 8 .28 7.  16 
STD DEV 1 , .67 1 , .72 1:  .33 2 .02 2.  42 
1-1 FREO 17 17 16 17 17 
MEAN 6 .76 6 .71 7 .94 7 .76 6,  ,65 
STD DEV 2 .31 2.02 1 .91 2 .22 2.  ,32 
1-2 FREO 3 3 3 3 3 
MEAN 6 .33 6 .67 8 .00 8 .67 7 .33 
STD OEV 1 .53 1 .53 2 .65 2 .31 1 , .  15 
(CONTINUED) 
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FORCED CHOICE RESPONSES FOR OBJECTIVE THREE 
04 05 ,06 07 09 
GROUP PEM 
NUMBER 
IMPLE- M-1 FREO 4 4 4 4 4 
MENT 
PLANNING MEAN 5.75 5.00 8,75 8.75 5.25 
STD DEV 3.20 2.83 0.96 0.96 3.40 
M-2 FREO 20 20 20 20 20 
MEAN 7. 15 7.00 6.70 6.30 6.25 
STD DEV 2.68 2.49 3. 10 3.21 2.63 
N-1 FREO 32 32 32 32 31 
MEAN 6.84 7.34 8.03 8.09 6. 10 
STD DEV 2.42 2. 16 2.76 2.44 2.27 
0-1 FREO 40 40 40 40 38 
MEAN 7. 17 7, 10 8.40 8.45 5.87 
STD DEV 2. 18 2.20 1 .84 1 .97 2.42 
P-1 FREO 6 6 6 6 6 
MEAN 8.00 7.83 
g
 
CO 8
 
CO 6.67 
STD DEV 0.63 1 .47 1 .05 1 .79 1.37 
KNOWL A-1 FREO 207 207 206 207 204 
OF ED 
MEAN 6.63 6. 14 7.56 7.49 5.50 
STO DEV 2.47 2.51 2.57 2.40 2.66 
A-2 FREO 18 18 18 18 18 
MEAN 6.89 7.22 8.00 8.06 6.22 
STD OEV 2.56 1 .90 1 .94 1 .59 2.65 
B-1 FREO 122 121 122 121 121 
MEAN 6.33 6,47 7.59 7.50 5.47 
STO OEV 2.35 2.32 2.49 2.49 2.47 
(CONTINUED) 
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FORCED CHOICE RESPONSES FOR OBJECTIVE THREE 
04 05 OS 07 09 
GROUP PEM 
NUMBER 
KNOWL 
B-2 FREO 81 81 31 81 81 
MEAN S. 19 6 .46 7 .42 7 .62 5 .78 
STD DEV 2.35 2 . 38 2 .64 2 .28 2 .45 
B-3 FREO 73 73 73 73 73 
MEAN 6.40 6 .71 7 .66 7 .75 5 .82 
STD DEV 2.37 2 .34 2 .51 2 .20 2 i74 
CD
 
FREO 45 45 45 45 45 
MEAN 6.38 5 .93 7 .31 7 .49 5 .84 
STD DEV 2.41 2 .22 2 .77 2 .21 2 .28 
CD
 1 U
) FREO 9 9 9 9 9 
MEAN 6.33 5 .78 7 .78 7 .33 6 .56 
STD DEV 2.87' 3 .42 2 .95 3 . 12 2 .70 
C-1 FREO 70 70 70 70 70 
MEAN 6.96 7 .50 7 .34 7 .31 5 .81 
STD DEV 2.29 2 . 18 2 .47 2 .39 2 .87 
C-2 FREO 24 24 24 24 24 
MEAN 7.38 7 .50 a . 17 7 .75 5 .83 
STO DEV 2.30 2 .06 2 .06 2 .23 2 .43 
C-3 FREO 34 34 34 33 34 
MEAN 6.03 6 .29 7 .79 7 .39 6 .09 
STD DEV 1 .99 2 .37 1 .92 1 .77 2 .07 
0-1 FREO 145 146 146 146 145 
MEAN 7.52 7 .87 8 . 1 1 8 . 19 6 .92 
STD DEV 2. 19 2 . 11 2 .23 2 . 11 2 .48 
(CONTINUED) 
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FORCED CHOICE RESPONSES FOR OBJECTIVE THREE 
04 05 OS 07 09 
GROUP PEM 
NUMBER 
KNOWL 
MAN­
AGE­
MENT 
D-2 FREO 29 29 29 28 29 
MEAN 7 .07 6 .62 7 .86 7 .71 6.  10 
STD OEV 1 .73 1 .99 2 .71 2 .32 2.32 
0-3 FREO 170 171 172 172 172 
MEAN € .46 6 .43 7 .62 7 .55 6.08 
STD DEV 2 .46 2 .46 2 .38 2 .25 2.51 
D-4 FREQ 49 49 49 49 49 
MEAN 7 .04 6 .94 7 .65 7 .88 6.53 
STD OEV 2 .09 2 .25 2 .30 2 .  16 2.29 
0-5 FREQ 18 19 19 19 19 
MEAN 6 .78 G .42 7 .26 7 .  11 5.47 
STD DEV 2 .84 2 .97 3 .  1 1 3 .02 2.95 
0-1 FREQ 5 S 5 5 5 
MEAN 8 .00 6 .40 8 .00 8 .00 7.60 
STD OEV 2 .  12 0 .89 2 .35 1 .87 0.89 
R-1 FREQ 38 39 39 39 38 
MEAN 7 .21 7 .77 7 .77 7 .46 6.92 
STD DEV 2 .4? 2.03 2 .38 2 .56 2.  19 
S-1 FREQ 1 1 1 1 1 1 1 10 111 110 
MEAN 7 .28 7 .01 8 .20 a .28 6.  16 
STD DEV 2 .27 2 .27 2. ' l7 2 .  10 2.64 
S-2 FREQ 47 48 48 48 47 
MEAN 7 .64 7 .71 8 .06 7 .65 6.55 
STD DEV 1 .97 2 .20 1 .98 2 .29 2.59 
(CONTINUED) 
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FORCED CHOICE RESPONSES FOR OBJECTIVE THREE 
04 OS OS 07 09 
GROUP PEM 
NUMBER 
MAN- S-3 
AGE-
MENT 
FREO 
MEAN 7, 
19 
26 7 , 
19 
63 3. 
19 
05 3. 
19 
26 
19 
6.68 
STD DEV 1 . 48 1 , 77 1 . 65 1 .  45 1 .89 
S-4 FREO 1 1 1 1 1 1 1 1 11 
MEAN 6. 64 7 , 55 9. 18 a. 64 7.91 
STD DEV 2. ,91 2. ,42 1 . 54 2. 54 f .87 
PLAN d-1 
SKILLS 
FREO 
MEAN S. 
22 
,41 S, 
22 
,55 .7, 
22 
91 7, 
22 
36 
22 
5.64 
STD DEV 2. ,22 2 , 13 2. , 1 1 2. ,30 2.34 
J-2 FREO 1 1 1 1 11 11 11 
MEAN 7, .73 6 .45 8. ,36 8. ,55 6.91 
STD DEV 2. 90 3 . 17 2, . 1 1 1 , .86 3.21 
d-3 FREO 12 12 12 12 12 
MEAN 6 .33 5 .67 7 .08 7 .33 5.42 
STD DEV 2 .87 3 .03 3, .65 2. .90 2.75 
K-1 FREO 20 21 21 21 21 
MEAN 7 .20 6 .90 7 .38 7 . 19 5.95 
STD DEV 2 .  12 2 .53 2 .40 3 . 17 2.58 
L-1 FREO 20 20 20 20 20 
MEAN 6 .80 7 .00 7 .65 7 .65 6.05 
STD DEV 2 .40 2.05 2 .66 2 .39 2.39 
L-2 FREO 6 6 6 6 6 
MEAN 7 .  17 6 .50 8 .00 8 .50 6.50 
STD DEV 1 .60 1 .64 1 .67 1 .38 1.97 
TEST FOR DIFFERENCES 
BETWEEN PEMS F-
(AFTER GROUPS) 
42 NUM.DEGREES FREEDOM 
DENOM. DEGREES FREEDOM; 
PROB. > F 
1.62 2.75 1.05 1.13 1.43 
2091 2100 2096 2098 2088 
.008 .0001 .39 .26 .036 
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APPENDIX T. FORCED-CHOICE RESPONSES TO QUESTIONS 4, 5, 6, 
7, AND 9, ACCORDING TO YEAR STUDENT TOOK THE SURVEY, 
MAJOR, AND YEAR OF STUDENT IN COLLEGE 
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FORCED CHOICE RESPONSES FOR OBJECTIVE THREE 
04 05 06 07 09 
YEAR 
SURVEYED 
86 FREO 1019 1019 1019 1017 1015 
MEAN S.75 6.87 7.70 7.62 6.06 
STD DEV 2.24 2.27 2.32 2. 19 2.44 
87 FREO 539 540 537 539 536 
MEAN 6.58 6.63 7.45 7.48 5.96 
STD DEV 2.66 2.55 2.77 2.62 2.69 
88 FREO 591 599 598 600 595 
MEAN 7.07 7. 13 8.02 8. to 6.40 
STD OEV 2.41 2.29 2.30 2.25 2.54 
TEST FOR DIFFERENCES 
BETWEEN VERSIONS F> .71 .04 .21 3.54 1 .54 
1 NUM. DEGREE FREEDOM 
DENOM. DEGREES FREEDOM; 2091 2100 2096 2098 2088 
PROS. > F .40 .84 .65 .06 .22 
TEST FOR DIFFERENCES 
BETWEEN YEARS F 
(AFTER VERSIONS) 
1 NUM. DEGREE FREEDOM 
DENOM. DEGREES FREEDOM: 
6.45 
2091 
7.39 
2100 
12.5 
2096 
17.7 
2098 
3.89 
2088 
PROS. > F .005 .0002 .0004 .0001 .049 
TOTAL NUMBER 
OF RESPONDENTS 2149 2158 2154 2156 2146 
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FORCED CHOICE RESPONSES FOR OBJECTIVE THREE 
04 05 06 07 09 
MAJOR OF 
STUDENT 
ELEM ED FREO 901 903 901 900 897 
MEAN 6.94 7.00 7.80 7.80 6.34 
STD DEV 2.46 2.41 2.50 2.36 2.55 
SEC ED FREO 719 723 722 724 718 
MEAN 6.67 6.76 7.76 7.69 5.86 
STD DEV 2.34 2.27 2.34 2.29 2.51 
PHYS ED FREO 94 94 94 94 94 
MEAN 6.96 7.01 7.86 7.90 6.60 
STD DEV 2.23 2.39 2.35 2. 19 2.42 
CHILD DEV FREO 1 10 1 10 1 10 1 10 1 10 
MEAN 7.25 7.45 8. 14 7.69 6.45 
STD DEV 2. 12 1 .85 2.24 2. 12 2.21 
OTHERS FREO 325 328 327 328 327 
MEAN 6.47 6.62 7.27 7.54 5.92 
STD DEV 2.45 2.49 2.55 2.47 2.61 
TEST FOR DIFFERENCES 
BETWEEN MAJORS F- 4.31 4.28 3.78 1 .  17 6.07 
4 NUM. DEGREES FREEDOM 
DENOM. DEGREES FREEDOM: 2091 2100 2096 2098 2088 
PROS. > F .002 .002 .005 .33 .0001 
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FORCED CHOICE RESPONSES FOR OBJECTIVE THRE 
04 05 06 07 09 
YEAR IN 
COLLEGE 
FRESHMAN FREO 485 486 486 486 484 
MEAN 6.74 6.75 7.86 7.63 6.01 
STD DEV 2.40 2.41 2.34 2.31 2.42 
SOPHOMORE FREO 902 906 901 904 901 
MEAN 6.89 6.90 7.71 7.75 6. 14 
STO DEV 2.32 2.32 2.47 2.32 2. S3 
JUNIOR FREO '439 460 461 460 461 
MEAN 6.77 7.09 7.75 7.70 6.31 
STD OEV 2.50 2.31 2.46 2.45 2.65 
SENIOR FREO 282 285 285 285 279 
MEAN 6.70 6.79 7.53 7.79 6.06 
STD OEV 2.46 2.39 2.49 2.23 2.55 
OTHERS FREO 21 21 21 21 21 
MEAN 5.57 6.05 7.52 8.19 5.52 
STO DEV 2.82 2.67 2.68 2.38 2.80 
TEST FOR DIFFERENCES 
BETWEEN CLASSES F- 1 .94 2. 19 1 .  17 .36 1.79 
4 NUM. DEGREES 
DENOM. DEGREES 
; FREEDOM 
i  FREEDOM; 2091 2100 2096 2098 2088 
PROS. > F .10 .07 .32 .84 .13 
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APPENDIX U. RESPONSES TO OPEN-ENDED QUESTION 2 ACCORDING TO 
PEM GROUPS, TOTAL RESPONSES, YEAR STUDENT TOOK THE 
SURVEY, MAJOR, AND YEAR OF STUDENT IN COLLEGE 
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Descriptive responses for open-ended question two: 
2. Was the deadline for completing the module and its evaluation form 
realistic for your time schedule? 
1. Yes 
2. No 
0. No response or missing 
0P2 
GROUP 
CONTENT FREO 
(1 PEM) 
PCT 
GEN T SKILL FREQ 
(15 PEMS) 
PCT 
IMPLMNT PLA FREQ 
(7 PEMS) 
PCT 
KNOWL OF ED FREQ 
(16 PEMS) 
PCT 
MANAGEMENT FREQ 
(7 PEMS) 
PCT 
PLAN SKILLS FREQ 
(6 PEMS) 
• PCT 
TOTAL FREQ 
PCT 
YEAR SURVEYED 
86 FREO 
PCT 
87 FREQ 
PCT 
88 FREQ 
PCT 
O 1 2 
14.OO 2.00 
87.50 12.50 
9.00 438.00 27.OO 
1.90 92.41 5.70 
3.00 72.OO a.oo 
3.61 86.75 9.64 
19.00 802.00 49.OO 
2.18 92.18 5.63 
4.00 146.00 7.00 
2.55 92.99 4.46 
2.00 68.OO 
2.86 97.14 
37.OO 1540 93.00 
2.22 92.22 5.57 
14.OO 535.00 45.OO 
2.36 90.07 7.58 
15.OO 484.OO 16.OO 
2.91 93.98 3.11 
8.00 521 OO 32.OO 
1.43 92.87 5.70 
PEARSON'S 
X-SQUARED 
10 .8  
10 df 
p= .  38 
PEARSON'S 
X-SQUARED 
16 .0  
4 df 
p= .003 
0P2 
MAJOR OF 
STUDENT 
EL ED 
SEC ED 
PHYS ED 
CHLD DEV 
OTHERS 
YEAR IN COLLEGE 
FRESHMAN 
SOPHOMORE 
JUNIOR 
SENIOR 
OTHERS 
FREO 
PCT 
FREQ 
PCT 
FREO 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
11.00 666.00 30.OO 
1.56 94.20 4.24 
16.OO 547.00 44.00 
2.64 90.12 7.25 
1.00 58.00 5.00 
1.56 90.63 7.81 
1 OO 71 OO 6.OO 
1.28 91.03 7.69 
8.00 198.00 8.00 
3.74 92.52 3.74 
8.00 392.OO 17.OO 
1.92 94.OO 4.08 
13.00 623.00 36.00 
1.93 92.71 5.36 
10.00 31 1.00 22.OO 
2.92 90.67 6.41 
6.00 196.OO 18.OO 
2.73 89.09 8.18 
18.OO 
. 100.00 
PEARSON'S 
X-SQUARED 
15.7 
8 df 
p= .046 
PEARSON'S 
X-SQUARED 
8.0 
8 df 
p= .43 
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APPENDIX V. RESPONSES 
PEM GROUPS, TOTAL 
SURVEY, MAJOR, 
TO OPEN-ENDED QUESTION 3 ACCORDING TO 
RESPONSES, YEAR STUDENT TOOK THE 
AND YEAR OF STUDENT IN COLLEGE 
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Descriptive responses for open-ended question three: 
3. What did you like about the module? 
1. Information and/or user friendliness of computer 
2. References, resources related courses/introduction 
3. A variety of activities 
4. Didn't take long to complete/I could work at my own pace 
5. Practical examples/made me think 
6. Pre-test/post-test 
7. Good supplement/complement to 204 classes 
8. Topic, organization, clear objectives, easy instructions 
9. Nothing/don't know/not much 
0. No response or missing 
o 1 2 3 
GROUP 
CONTENT 
(1 PEM) 
GEN T SKILL 
(15 PEMS) 
IMPLMNT PLA 
(7 PEMS) 
KNOWL OF ED 
(16 PEMS) 
MANAGEMENT 
(7 PEMS) 
PLAN SKILLS 
(6 PEMS) 
TOTAL 
YEAR SURVEYED 
86 
87 
88 
FREO 
PCT 
FREO 
PCT 
FREO 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
2.00 12.OO 
12.50 75.00 
11.00 149.OO 
2.32 31.43 
6.OO 26.OO 
7.23 31.33 
41.00 342.00 
4.71 39.31 
6.00 41.OO 
3.82 26.11 
2.00 18.00 
2.86 25.71 
68.OO 588.OO 
4.07 35.21 
71 .00 
14.98 
7.00 
8.43 
122.00 
14.02 
29.00 
18.47 
11.00 
15.71 
140.00 
14.37 
1 .00 
6.25 
37.00 
7.81 
5.00 
6.02 
29.00 
3.33 
6.00 
3.82 
8.00 
11.43 
86.00 
5. 15 
28.OO 218.OO 83.OO 30.OO 
4.71 36.70 13.97 5.05 
23.00 208.00 58.00 26.OO 
4.47 40.39 11.26 5.05 
17.00 162.OO 99.00 30.00 
3.03 28.88 17.65 5.35 
0P3 
4 5 6 
1.00 
6.25 
13.00 60.OO 13.00 
2.74 12.66 2.74 
3.00 7.OO 4.OO 
3.61 8.43 4.82 
37.00 43.00 30.00 
4.25 4.94 3.45 
12.00 17.OO 
7.64 10.83 
2.00 4.00 2.00 
2.86 5.71 2.86 
67.OO 132.00 49.00 
4.01 7.90 2.93 
26.OO 51 OO 22.OO 
4.38 8.59 3.70 
26.00 33.00 14.00 
5.05 6.41 2.72 
15.00 48.00 13.00 
2.67 8.56 2.32 
7 8 9 
7.00 112.OO 1.00 
1.48 23.63 0.21 
21 OO 4.OO 
25.30 4.82 
28.00 187.OO 11.00 
3.22 21.49 1.26 
3.00 41.00 2.00 
1.91 26.11 1.27 
.  21.00 2.00 
30.00 2.86 
38.00 382.OO 20.00 
2.28 22.87 1.20 
24.00 104.OO 8.00 
4.04 17.51 1.35 
5.00 116.00 6.00 
0.97 22.52 1.17 
9.00 162.00 6.00 
1.60 28.88 1.07 
to 
m \0 
PEARSON'S 
X-SQUARED: 
132.0 
45 df 
p- .000 
PEARSON'S 
X-SQUARED: 
69.7 
18 df 
p= .000 
MAJOR OF 
STUDENT 
EL ED 
SEC ED 
PHYS ED 
CHLD DEV 
OTHERS 
YEAR IN COLLEGE 
FRESHMAN 
SOPHOMORE 
JUNIOR 
SENIOR 
OTHERS 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
28.00 242.00 108.00 42.00 
3.96 34.23 15.28 5.94 
19.00 220.00 82.00 21.OO 
3.13 36.24 13.51 3.46 
5.00 29.00 6.00 4 OO 
7.81 45.31 9.38 6.25 
4.00 18.OO 18.00 8.00 
5.13 23.08 23.08 10.26 
12.OO 79.00 26.00 11.00 
5.61 36.92 12.15 5.14 
15.00 131.00 69.00 27.OO 
3.60 31.41 16.55 6.47 
25.00 250.00 85.00 30.00 
3.72 37.20 12.65 4.46 
13.OO 128.OO 50.00 15.OO 
3.79 37.32 14.58 4.37 
15.OO 73.OO 34.00 13.00 
6.82 33.18 15.45 5.91 
6.00 2 .00  
33.33 11.11 
1 .00 
5.56 
0P3 
4 5 6 
20.OO 67.00 19.00 
2.83 9.48 2.69 
37.00 37.00 22.OO 
6.10 6.10 3.62 
1.00 5.00 2.00 
1.56 7.81 3.13 
5.00 5.00 2.OO 
6.41 6.41 2.56 
4.00 18.OO 4.00 
1.87 8.41 1.87 
12.00 36.00 11.00 
2.88 8.63 2.64 
36.OO 48.00 22.00 
5.36 7.14 3.27 
12.OO 27.OO 9.00 
3.50 7.87 2.62 
7.00 21.00 5.00 
3.18 9.55 2.27 
2.00 
11.11 
7 8 9 
15.00 159.OO 7.00 
2.12 22.49 0.99 
18.00 143.OO 8.00 
2.97 23.56 1.32 
2.00 9.00 1.00 
3.13 14.06 1.56 
18. OO 
23.08 
3.00 53.00 4.00 
1.40 24.77 1.87 
17.00 96.OO 3.00 
4.08 23.02 0.72 
10.00 158.00 8.00 
1.49 23.51 1.19 
7.00 80.00 2 OO 
2.04 23.32 0.58 
4.00 41.00 7.00 
1.82 18.64 3.18 
7.00 
38.89 
PEARSON'S 
X-SQUARED: 
57.5 
to 
36 df o 
p= .013 
PEARSON'S 
X-SOUARED: 
46.4 
36 df 
p= .11 
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APPENDIX W. RESPONSES 
PEM GROUPS, TOTAL 
SURVEY, MAJOR, 
TO OPEN-ENDED QUESTION 4 ACCORDING TO 
RESPONSES, YEAR STUDENT TOOK THE 
AND YEAR OF STUDENT IN COLLEGE 
272 
Descriptive responses for open-ended question four: 
4. What could be improved? 
1. Directions (printer, enter disk, key usage) 
2. Need wider variety of choices of topics 
3. Clearer writing/less brightness/shorter text for easier 
comprehension/reading 
4. More computer-aided activities 
5. More current/detail information « 
• V  f i O  '  , : ,.vv.<rsvj-wk, .v.o/v-'i' 
6. The' module^waa- f ina-tha-way it—ia— 
7. I want user involved more with the computer 
8. More activities, information, practical examples, questions, 
resources, games, simulations 
9. Pre-test/post-test 
0. No response or missing 
o I  2 3 
GROUP 
CONTENT FREQ 5 OO 5 .00 1 OO 
(1 PEM) 
PCT 31 .25 31 .25 6 .25 
GEN T SKILL FREQ . 101 OO 63 OO 16 OO 30 OO 
(15 PEMS) 
PCT 21 .31 13 .29 3 .38 6 .33 
IMPLMNT PLA FREQ 22 .OO 12 .00 2 OO 4 .OO 
(7 PEMS) 
PCT 26 .51 14. 46 2 .41 4 .82 
KNOWL OF ED FREQ 146 .00 78. OO 31 .00 75 OO 
(16 PEMS) 
PCT 16 78 8. 97 3 .56 8 .  62 
MANAGEMENT FREQ 23. OO 11. OO 5 OO 6. OO 
(7 PEMS) 
PCT 14. 65 7. 01 3.  18 3. i 82 
PLAN SKILLS FREQ 14. OO 6. OO 2. .00 3. OO 
(6 PEMS) 
PCT 20. OO 8 .  57 2 .86 4. .29 
TOTAL FREQ 31 1 . OO 175. OO 56 OO 119. OO 
PCT 18. 62 10. 48 3 .35 7. 13 
YEAR SURVEYED 
86 FREQ 87 .00 36 OO 23 OO 54 OO 
PCT 14. 65 6 .06 3 .87 9 .09 
87 FREQ 97 OO 71 .00 18 .00 34 OO 
PCT 18 .83 13 .79 3 .50 6 .60 
88 FREQ 127. OO 68. OO 15. OO 31 OO 
PCT 22. .64 12. . 12 2 .67 5 .53 
4 5 6 
2 .  OO 
12.SO 
16.OO 55.OO 56.OO 
3.38 11.60 11.81 
1 OO 8.00 8.00 
1.20 9.64 9.64 
45.OO 108.00 131.OO 
5.17 12.41 15.06 
8.00 20.00 14.OO 
5.10 12.74 8.92 
7.00 7.00 7.00 
10.00 10.OO 10.00 
77.00 200.00 216.00 
4.61 11.98 12.93 
40.00 49.OO 107.00 
6.73 8.25 18.01 
18.00 59.OO 65.OO 
3.50 11.46 12.62 
19.OO 92.OO 44.OO 
3.39 16.40 7.84 
7 8 9 
2.00 1 OO 
12.50 6.25 
20.OO 87.OO 30.OO 
4.22 18.35 6.33 
8.00 16.00 2.00 
9.64 19.28 2.41 
47.OO 180.OO 29.OO 
5.40 20.69 3.33 
9.00 53.OO 8.00 
5.73 33.76 5.10 
3.00 17.OO 4 OO 
4.29 24.29 5.71 
87.00 355.OO 74.00 
5.21 21.26 4.43 
39.OO 144.OO 15.OO 
6.57 24.24 2.53 
16.OO 108.OO 29.OO 
3.11 20.97 5.63 
32.OO 103.OO 30.00 
5.70 18.36 5.35 
PEARSON'S 
X-SQUAREO 
83.8 
45 df 
p= OOO 
PEARSON'S 
X-SQUARED 
112.5 
18 df 
p= OOO 
MAJOR OF 
STUDENT 
EL ED 
SEC ED 
PHVS ED 
CHLD DEV 
OTHERS 
YEAR IN COLLEGE 
FRESHMAN 
SOPHOMORE 
JUNIOR 
SENIOR .  
OTHERS 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
FREQ 
PCT 
134.OO 69.OO 23.OO 48.OO 
18.95 9.76 3.25 6.79 
102.00 62.00 24.00 52.00 
16.80 10.21 3.95 8.57 
13.OO 4.00 2.00 2.00 
20.31 6.25 3.13 3.13 
16.00 10.00 1.00 4.00 
20.51 12.82 1.28 5.13 
46.00 30.OO 6.00 13.00 
21.50 14.02 2.80 6.07 
66.00 36.00 18.00 37.00 
15.83 8.63 4.32 8.87 
132.OO 78.00 22.00 44.OO 
19.64 11.61 3.27 6.55 
59.00 35.00 8.00 24.00 
17.20 10.20 2.33 7.00 
50.00 25.00 7.00 14.OO 
22.73 11.36 3.18 6.36 
4.00 1.00 1.00 
22.22 5.56 5.56 
4 5 6 
39.OO 68.OO 110.00 
5.52 9.62 15.56 
25.00 88.00 67.00 
4.12 14.50 11.04 
3.00 7.00 8.00 
4.69 10.94 12.50 
10.OO 11.00 
12.82 14.10 
lO.OO 27.00 20.OO 
4.67 12.62 9.35 
22.00 41.OO 58.OO 
5.28 9.83 13.91 
26.00 82.00 86.00 
3.87 12.20 12.80 
19.00 52.OO 50.00 
5.54 15.16 14.58 
10.00 23.00 19.00 
4.55 10.45 8.64 
2.00 3.00 
11.11 16.67 
7 8 9 
36.OO 155.00 25.00 
5.09 21.92 3.54 
35.00 119.00 33.00 
5.77 19.60 5.44 
3.00 18.00 4.00 
4.69 28.13 6.25 
6.00 18.OO 2.00 
7.69 23.08 :V56 
7.00 45.OO 10.OO 
3.27 21.03 4.67 
21.OO 102.OO 16 00 
5.04 24.46 3.84 
30.00 141.OO 31.OO 
4.46 20.98 4.61 
20.OO 59.OO 17.00 
5.83 17.20 4.96 
16.00 46.OO lO.OO 
7.27 20.91 4.55 
7.00 
38.89 
PEARSON'S 
X-SQUARED 
45.4 
36 df 
p= .  14 
PEARSON'S 
X-SQUARED 
37.5 
36 df 
p= . 40 
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. Illustration 1 
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CHAPTER TW© 
INSTRUCTIONS 
Check Out Instructions 
The PEMs are located in the Homework Lab, N-061 Lagomarcino Hall. Fifty PEMs are on floppy 
disks that can be checked out in the Lab and used with an IBM computer located in N-062 Lagomarcino 
HalL Two PEMs are on smaller size floppy disks (3 1/2 inch) that are Macintosh compatable. They are to 
be used in the Mac Lab, N-0S7. 
A FEE CARD is required to check out a disk. Disks must be returned to the Homework Lab. 
Microcomputer Instructions (for IBM-formatted PEMs) 
To use a disk: 
1. Insert the disk into the LEFT disk drive of the computer and close the disk drive window (or tab) 
2. Turn on both the computer and the color monitor. (See Illustration 1.) The monitor switch is the top 
button to the right of the scrcen. The computer switch-a red toggle [on-off] switch-is located toward 
the rear of the terminal on the right side. 
3. WAIT. The program may take as long as 30 seconds to load. Eventually a flashing signal will appear 
in the upper left comer (•) on the dark screen; then a full color screen that will contain the request for 
the user to enter his/her name. 
4. IBM keyboard (See Illustration 2.) Only a few keys are needed with these programs. They are; 
Enter or Return — (Has an arrow on it ) 
* PgUp — Review previous material 
* PgDn — Go to new material 
F-9 — Return to Menu 
m- F-IO — Finish Program 
Note their speciflc locations. 
5. Some hints on using (he IBM-PC computer. 
After typing the response to any question, press the return key. 
After choosing certain topics &om the MENU, the user may have to wait for a while before the 
text appears on the screen due to the size of the flie. Please be patient. (The message "Please wait" 
will usually appear.) 
Some of the PEMs mention the PRO*FILE Notebook. It no longer exists. It has been replaced by 
the Teacher Education Handbook. 
<•* Don't pull the disk out while the red light at the disk drive appears. 
<•* Don't turn the computer off while die disk is in the disk drive. 
7 
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Printing the screen. 
It is possible to print what is on the screen. A printer must be hooked to the computer and paper 
insetted. Once the printer is on and the appropriate screen is on the monitor, press the shift key and 
PRT SC key. i 
Finishing the Program 
When ready to complete a program, type F-IO. Wait until the red light stops, then remove disk from 
the disk drive. Turn off monitor and computer. Return the disk to the Homework Lab. 
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Microcomputer instructions (for Macintosh-formattsd programs) 
1. If you choose a Macintosh-foimatted PEM, you will be given two disks at the checkout desk in the 
Homework Lab. One will be labeled "staiter" the other will be identified as the "ptcgram" disk. 
2. Go to the Mac Lab. If available, select a Mac with 1 mg. of memory. A second choice would be a 
Mac with ah external disk drive. (See Illustration 3.) With the opening in the Mac and the slot on the 
external drive, both disks can be used at the same lime. 
3. Turn the Macintosh on. The switch is located on the back of the computer, about midway down the left 
edge (as one faces the computer). If one is using a Mac with only one slot, put the starter disk in first 
Be sure that the disk is put in correctly (the metal tab end first). Once the starter disk is "booted up," a 
message asking for the program disk will appear. The starter disk will be ejected and the program disk 
is to be inserted. With a Mac with two slots (one on the computer and one on the external disk drive), 
put the starter disk in the computer slot and the program disk in the external drive. 
4. Wait! Once the disks arc in, it takes time for the computer to load up all the information on the disks. 
5. The PEMs prepared for the Macintosh rely upon the mouse rather than the keyboard. Moving the 
mouse moves a cursor on the screen. Give instrucdons ttj die computer by placing die arrow on the 
choice of commands given. Then press or click the moust^k In some cases, such as a list of maps or 
charts, the user can select the illustration to be seen by clicking on the descripdon of the map or chart 
6. The Macintosh programs allow the user a cr.it the programs at virtually any time. However, follow 
the instructions to "quit" so that the Asks will be ejected before the computer is turned off. 
7. Rcuim disks to the checkout desk of the Homework Lab. 
Need Assistance? 
Problems may bccur with any computer system. Should there be a problem other than those mentioned 
below, ask the person woiking at the Homework Lab desk for assistance. 
Common problems include: 
<•* Screen Remains Black/Multiple Screen messages. Turn off computer, start again. Be sure to allow 
sufficient time for program to "toot." 
Menu runs continually (scrolls). The return key has been struck out of sequence. Wait. It shov d 
self-correct in a short tiitie. 
* "PgDn" and, "PgUp" keys do not work. The CapsLock is down (locked). Unlock jL 
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